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INTRODUCTION 


For several reasons, the role of bacteria of the Pseudomonas group in 
human disease has received increasing attention in recent years.*° Anti- 
microbial drugs have reduced morbidity and mortality from many infections 
and have virtually eliminated several common pathogenic microorganisms 
as major threats to life. It is not surprising that therapeutic efforts now 
tend to focus upon those microbial species that remain poorly controlled 
by chemotherapy. With the possible exception of the hemolytic staphy- 
lococcus, the coliform and related gram-negative bacteria have been the most 
troublesome because of their irregular susceptibility to the drugs now avail- 
able.” ’ Among these bacilli, Pseudomonas aeruginosa is so notoriously 
resistant that it occupies an almost unique position. There is considerable 
evidence that serious gram-negative bacillary infections are occurring with 
greater frequency; *° the incidence of pseudomonas bacteremia is rising.* 
This is in no small part attributable to ecologic changes wrought: by anti- 
microbial drugs. It is now well recognized that the normal microflora of 
the human body maintains an important balance that in some way deters 
invasion by pathogens. This balance can be altered by antibiotic therapy, 
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particularly by so-called broad spectrum coverage, which eliminates sus- 
ceptible commensals and leads to unbridled multiplication of resistant 
“saprophytic” species. In this situation, “superinfection” by drug-resistant 
bacteria becomes likely. Prominent among the survivors are the Pseudo- 
monas bacilli. Finally, as has been pointed out in connection with noso- 
comial staphylococcal infections, improved management has led to prolonged 
survival in many chronic diseases, and there has accumulated a large popula- 
tion of elderly, debilitated, and chronically ill patients whose resistance to 
bacterial infection is impaired. The susceptibility of these individuals can 
often be attributed to their primary disorder, but the use of radical surgery, 
ionizing radiation, and drugs which alter the leukocytic, inflammatory, or 
immune response are also factors of growing importance. 

The many case reports and reviews that have been published on pseudo- 
monas infection in man since its recognition as a pathogen by Charrin in 
1890*° indicate clearly that disease produced by these organisms is not a 
rarity. However, in view of the several factors already mentioned that 
have given added significance to pseudomonas infections in clinical medicine, 
a re-examination of their nature seems justified. It is the purpose of this 
report to review the problem of Ps. aeruginosa infection in man on the basis 
of an analysis of 91 cases of pseudomonas bacteremia observed at the Johns 
Hopkins Hospital. Bacteremia was chosen as the criterion for inclusion 
of cases for study because of the difficulty in evaluating the finding of these 
bacilli in cultures of localized inflammations of the skin, wounds, ear, eye, 


and elsewhere. We do not mean to imply that a positive blood culture is 
synonymous with generalized infection ; indeed, among the patients included, 
there were several examples of transient or terminal bacteremia. However, 
one of the aims of this review has been to define the significance of culturing 
Pseudomonas from the blood in terms of the pathogenesis of infection, host 
factors in resistance, and relationship to antimicrobial drugs. 


CLINICAL MATERIAL 


The records of patients with pseudomonas bacteremia seen at the Johns 
Hopkins Hospital between July 1, 1940, and July 1, 1959, were examined. 
There were 91 episodes of bacteremia in 88 patients, with 73 deaths. Post- 
mortem examinations were performed in 55 cases. 

Records were scrutinized particularly for information about the portal 
of entry of the organism; concomitant infection or other diseases; prior 
therapy with antibiotics, antimetabolites, or adrenal corticosteroids; and 
other factors which conceivably could alter bacterial resistance. 

Other data abstracted were the incidence of fever, rigors, peripheral 
vascular collapse, and skin lesions (especially ecthyma gangrenosum). The 
hemogram and all bacteriologic findings were noted, and the effectiveness of 
specific antimicrobial therapy was evaluated. Finally, an attempt was made 
to categorize the cases into those in which pseudomonas bacteremia was a 
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significant factor in the patient’s morbidity or demise, and those in which 
it occurred as an incidental or agonal phenomenon. 


RESULTS 


Ps. aeruginosa was isolated from the blood in all 91 cases; in 68 one 
or more ante-mortem cultures were positive; in the remaining 23 (20 small 
children and three adults) blood cultures taken immediately after death 
yielded Pseudomonas. In 16 of these 23 the blood had not been cultured 
prior to death. Histologic evidence of disseminated pseudomonas infection 
was present in 17 of those with positive post-mortem cultures; therefore, 
only six patients were included solely on the basis of Pseudomonas in heart- 
blood cultures at autopsy. 

The patients fell into four distinct groups: 18 were premature infants, 
27 were children with severe congenital or acquired diseases, 28 had 
lymphoma or leukemia, and 18 were adults with assorted chronic debilitating 
illnesses. The clinical course varied considerably among these groups, but 
was characteristic for each. 


PREMATURE INFANTS (TABLE 1) 


Eighteen premature infants, whose average birth weight was 1,300 gm., 
comprised the first group. All but two (cases 3 and 15) were admitted 
to the hospital at birth or within two days thereafter. Only six survived 
for more than two weeks (cases 3, 8, 9, 14, 15, 18), and four of these 
ultimately died. The 12 infants who died before the fourteenth day had 
certain clinical features in common and will be considered first. 


INFANTS WHO DIED IN LESS THAN 14 DAYS 


There were eight males and four females among these infants. In three, 
ante-mortem blood cultures were positive for Pseudomonas; nine had posi- 
tive post-mortem cultures. 

Clinical Manifestations: Six infants had no clearly demonstrable portal 
of entry for Pseudomonas, two had infected umbilical stumps, and in four, 
areas of dermatitis or cellulitis were the initial site of infection. The illness 
of these babies was characterized by intermittent periods of apnea and 
cyanosis and failure to take nourishment. Fever was conspicuously absent. 
Jaundice was noted in seven, but this may have been a physiologic phe- 
nomenon. Four babies had pustular skin eruptions and one was covered 
with ecchymoses; in only one (case 2) were the dermal lesions typical of 
ecthyma gangrenosum. 

Laboratory Data: Anemia was unusual, and white blood cell counts were 
not performed routinely. In three infants. (cases 2, 11, 17) Pseudomonas 
was cultured from cerebrospinal fluid obtained immediately post-mortem ; 
three had positive skin or stool cultures. In six children the blood stream 
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was the only site from which Pseudomonas was isolated. Post-mortem 
blood cultures were routine in this age group but ante-mortem cultures were 
obtained in only four of these 12 patients. 

Treatment: Three of these patients received no therapy with antibiotics, 
in three no treatment was given during the initial phase of illness but 
chemotherapy was started before demise, while in the remainder anti- 
microbials were administered from birth. Since the outcome was uniformly 
fatal within a short period, it seems clear that the antibiotics did little to 
modify the course of the disease. The fact that six of these patients were 
receiving antibiotics before the development of sepsis suggests that these 
agents are of no prophylactic value. 

Pathology: Post-mortem examinations were performed on 10 babies. 
Evidence that Pseudomonas was of pathogenetic importance was found in 
five cases (4, 5, 11, 13, 17) who had the vascular and necrotic lesions usually 
associated with infections with this organism or in whom the bacillus was 
present in sites other than heart blood. The remaining patients in this 
group had morphologic changes related primarily to prematurity. 

Significance of Pseudomonas Infection: The presence of skin eruptions, 
infection of the umbilical stump, and pathognomonic lesions at autopsy were 
employed as criteria to determine whether Pseudomonas was of major im- 
portance in the demise of these children or whether they died as a result 
of prematurity. In eight of the 12 infants bacteremia was a contributory 
factor in the patient’s death; in the remaining four, however, there was little 
evidence that invasion of the blood stream by Pseudomonas was more than 
an agonal manifestation. 


PREMATURE INFANTS LIVING LONGER THAN 14 pDAysS (TABLE 1, CASEs 3, 
8, 9, 14, 15, 18) 


The other six premature infants presented a somewhat different clinical 
picture. Four died within one month after birth and two recovered. 

Clinical and Pathologic Manifestations: In four of this group the gastro- 
intestinal tract provided the portal of entry and in two the organism entered 
by way of the skin. Pseudomonas was isolated from sites other than the 
blood stream in every one of these children (stool: 5, skin: 1, urine: 1, and 
nasopharynx: 2). Jaundice was present in three. Diarrhea was a promi- 
nent clinical manifestation partially responsible for the death of two babies 
(cases 3 and 14). At autopsy, one had lesions in the colon and lung typical 
of pseudomonas infection while in the other the mucosa of the bowel was 
normal despite the fulminating diarrhea. 

Laboratory Data: Anemia developed in all six of these babies, and 
leukocytosis was present in three. Case 9 had bacteremia with Aerobacter 
aerogenes as well as Ps. aeruginosa. 

Treatment: Bacteriologic cure was achieved in three patients. One 
baby with pseudomonas dermatitis and bacteremia responded to chlor- 
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amphenicol and topical application of neomycin; in another, who had a 
mixed bacteremia due to A. aerogenes and Pseudomonas the blood was 
sterilized by tetracycline and chloramphenicol; this child died unexpectedly 
following aspiration of gastric contents. A third infant who failed to im- 
prove following the administration of penicillin, streptomycin, chloramphen- 
icol, and oxytetracycline recovered after polymyxin was added to the regimen. 


CHILDREN WITH CONGENITAL ANOMALIES OR ACQUIRED DISEASES (TABLE 2) 


Twenty-seven children ranging in age from three days to 13 years 
comprised this group. All were born after normal periods of gestation. 
There were 18 males and nine females. Thirteen had congenital defects ; 
the remaining 14 had underlying acquired disease. 


CHILDREN WITH CONGENITAL DEFECTS (TABLE 2, CASES 19, 20, 25-28, 
30-32, 34, 35, 44, 45) 


Of these, four had mucoviscidosis and two had multiple anomalies. 
Other congenital defects consisted of agenesis of the myenteric plexus, 
congenital lues and sickle cell anemia, hypospadias, portal hypertension due 
to a valve in the portal vein, congenital heart disease, and cervical meningo- 
myelocele. All but one (case 28) died. In five children bacteremia was 
recognized prior to death; in the remaining eight Ps. aeruginosa was 
cultured after death. 

Clinical Manifestations: The portal of entry for the organism could be 
established in every case; on several occasions more than one focus may 
have served as the initial site of infection. The organism was thought to 
enter via the gastrointestinal tract in seven patients; the ear, nose, or throat, 
lung, skin, urinary tract, and central nervous system were also implicated. 

The clinical features of each patient’s illness were dependent upon the 
underlying disease. For example, three of four children with muco- 
viscidosis succumbed to purulent pneumonitis and bronchiolitis; one baby 
with congenital stricture of the urethra developed azotemia and renal failure, 
and another with meningomyelocele died from meningitis and bacteremia. 
The symptoms of infants with congenital lesions involving the gastro- 
intestinal tract were primarily diarrhea, abdominal distention, or obstipation. 
Fever was present in nine patients and jaundice in one. Because of the 
patients’ ages, rigors and shock could not be accurately evaluated. There 
were no skin eruptions, although one patient developed cellulitis of the face 
while in the hospital. Eight underwent surgical procedures ; these included 
resection or decompression of the stomach or bowel, manipulation of the 
urinary tract, and a shunting procedure to relieve hydrocephalus. 

A 7-year-old girl (case 35) with staphylococcal endocarditis on an atrial 
septal defect developed an infection with Pseudomonas at a cut-down site, 
with ensuing bacteremia. 
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Laboratory Data: Anemia was present in six of the children, and in 
the 11 in whom white blood cell counts were performed leukocytosis was 
found. In all but two Pseudomonas was isolated from foci other than the 
blood stream. 

Treatment: Five patients had received no antimicrobial therapy before 
developing infections. In two patients with mucoviscidosis who were on 
prophylactic antibiotics, pseudomonas pneumonia and bacteremia occurred. 

All patients were treated with multiple antibiotics, including polymyxin B— 
(cases 26, 30, 31, 44) and kanamycin (case 45). In one of these (case 
26), a baby whose renal function was already compromised because of 
urethral strictures and megaloureter, marked oliguria and azotemia devel- 
oped while he was receiving polymyxin B. Although the child died, there 
were no typical pseudomonas lesions at autopsy and culture of heart blood 
was sterile. 

Only one patient in this group recovered (case 28). He developed 
bacteremia following cystoscopy for evaluation of hypospadias. Removal 
of a pyelonephrotic kidney resulted in cure; Pseudomonas was cultured from 
the surgical specimen. It should be noted that surgical extirpation of this 
focus of infection rather than chemotherapy was responsible for recovery. 

The blood stream was cleared of bacteria in two patients who died subse- 
quently. One has been described (case 26); the other had staphylococcal 
endocarditis followed by-transient bacteremia with Ps. aeruginosa in the 
wake of massive antimicrobial therapy (case 35). Although Pseudomonas 
was eradicated from the blood stream, infection with Candida tropicalis 
supervened, and this fungus was cultured from the blood during life and 
from the heart valves at autopsy. 

More frequent, however, was the persistence of Pseudomonas in the 
tissues, associated with repeated bouts of sepsis despite optimal chemo- 
therapy. This was illustrated by a child with a meningomyelocele and 
an atrioventricular shunt (case 45) who had recurrent bouts of pseudomonas 
bacteremia complicated, terminally, by pseudomonas meningitis. 

Pathology: Post-mortem examinations were performed in 11 of these 
cases. Lesions diagnostic of pseudomonas infection or positive cultures 
were present in the lungs of all four patients with mucoviscidosis. Typical 
microscopic lesions were seen in the thyroid and pericardium of the child 
with sickle cell anemia, and in the appendix and small bowel of the patient 
with agenesis of the myenteric plexus. Positive post-mortem cerebrospinal 
fluid cultures in two patients lent validity to the positive blood cultures 
obtained at autopsy. In one child (case 34) pseudomonas empyema and 
pericarditis developed following an esophagogastrectomy for bleeding 
esophageal varices. 

Significance of Pseudomonas Infection: It is difficult to assess the 
contribution of pseudomonas bacillemia in patient with diseases which 
usually terminate fatally. Certainly death was prevented in the boy with 
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hypospadias by control of the infection. Similarly, pseudomonas endo- 
carditis hastened the end in a girl with congenital heart disease. Of the 
12 patients who died, only one can be said to have had pseudomonas sepsis 
as an agonal phenomenon. In the remainder, infection was instrumental 
in demise. 


CHILDREN WITH ACQUIRED DISEASES PREDISPOSING TO INFECTION (TABLE 
2, CASES 21-24, 29, 33, 36-43) 


These patients ranged in age from five days to 13 years; 12 were males 
and two were females. All but two of these children died, and in five death 
was related to lethal associated disease such as toxoplasmosis (case 37), 
lead poisoning treated with hypothermia (case 38), rhabdomyosarcoma of 
the tongue treated with x-ray and antimetabolites (case 41), and nephrosis 
(cases 42 and 43). Two children recovered. One (case 36) was admitted 
for jaundice of unknown etiology; a routine blood-culture grew Pseudo- 
monas. He recovered without specific therapy and must be considered to 
have had the transient bacteremia sometimes seen in patients with hepatic 
disease.” Ten patients had positive Pseudomonas blood cultures before 
death; in the four with positive post-mortem cultures there was collateral 
evidence of infection. 

Clinical Manifestations: In the six patients described above (Table 2, 
cases 36-38, 41-43), the clinical picture was dominated by the underlying 
illness, but the remaining eight had symptoms referable to the gastro- 
intestinal tract. In this group diarrhea was the predominant symptom. 
Two of these children also had otitis media with Pseudomonas and another 
had osteomyelitis from which Staphylococcus aureus was cultured. Fever 
was usually present, with temperatures as high as 105.6° F. Two babies 
with diarrhea had temperatures lower than 96° F. Peripheral vascular 
collapse was observed in two instances of bacteremia, and purpura once. 
Two patients were icteric. 

Laboratory Data: Anemia was present in nine of these 14 children. 
There was great variability in the leukocyte counts, which were elevated to 
between 15,000 and 33,000/cu. mm. in five patients, and were normal in six. 
Leukopenia was noted three times but could be attributed to bacteremia per 
se only once, since one patient had toxoplasmosis and the other had received 
ionizing radiation and antimetabolic drugs. Thrombocytopenia was not a 
prominent finding and, clinically, only one patient had a tendency to hemor- 
rhage. 

Four children had mixed bacteremias with organisms in addition to 
Pseudomonas. In one (case 19) Staph. aureus, Escherichia coli, and 
enterococci were isolated from several blood cultures prior to pseudomonas 
bacteremia. A second baby with osteomyelitis and bacteremia due to 
Staph. aureus received penicillin and sulfadiazine and improved, but finally 
developed a superinfection with Pseudomonas. 
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One child had Proteus species cultured from the blood concomitantly 
with Pseudomonas and in another Esch. coli preceded bacteremia with 
Pseudomonas. 

Cerebrospinal fluid obtained immediately after death in four patients 
yielded Ps. aeruginosa on culture. The ears or throat served as the portal 
of entry for meningitis in three cases; in a fourth child with nephrosis, 
ascitic fluid and urine as well as the cerebrospinal fluid contained Pseudo- 
monas bacilli. 

Despite the prevalence of diarrhea in eight of these babies, two of whom 
had lesions pathognomonic of pseudomonas enterocolitis at autopsy, the 
organism was not found in the fecal flora. This may, however, reflect 
failure to report this organism in stool specimens unless it predominates. 
Failure to find Pseudomonas in feces was not universal, since 11 patients 
in the entire study had one or more positive stool cultures; three of these 
had lesions in the bowel as well. 

Treatment: Three patients were receiving antibiotic therapy for bacte- 
remia with other organisms prior to pseudomonas infection (cases 21, 22, 
29) ; all died. One patient with jaundice and transient bacteremia recovered 
spontaneously (case 36) and another, a 4-month-old infant with severe 
diarrhea and bacteremia due to Proteus and Pseudomonas (case 33), 
recovered following vigorous antimicrobial and fluid therapy. 

Unfortunately, this case was exceptional. More representative were 
several infants who died because of persistent diarrhea despite vigorous 
therapy. 

Pathology: Autopsies were performed on seven patients. Two did not 
have diagnostic lesions of infection with Pseudomonas; in five others, 
however, there were classical lesions in the bowel, pharynx, trachea, lung, 
and testes (cases 23, 24, 37, 41, 43). The histologic appearance of lesions 
in the bowel was similar to the acellular, necrotic lesions produced by 
Pseudomonas elsewhere in the body. Lesions in the bowel in these 
patients were identical with those described by Schaffer and Oppenheimer ** 
in cases of infantile diarrhea due to Pseudomonas. 

Significance of Infection: In contrast to premature infants and patients 
with leukemia, pseudomonas infection played a major role in determining 
the outcome of this group. In only two patients—the baby with jaundice 
of unknown etiology and the child with plumbism—was infection with this 
organism not of pathogenetic significance. In four patients with diarrhea, 
pseudomonas colitis and bacteremia were undoubtedly the mechanisms of 
death. Although eight patients were severely ill, most of them with lethal 
disease, the advent of death was probably accelerated by the development 
of psudomonas infection. 


PATIENTS WITH LEUKEMIA (TABLE 3) 


Twenty-five patients with leukemia had 28 episodes of pseudomonas 
bacteremia. In 21 cases the leukemic process was in the acute phase; other 


PSEUDOMONAS BACTEREMIA 


Vol. 54, No. 6 


961 


0 aun Wd 00s‘z + 0 sol OD | a LT 6S61 
0 7X WY 000'Z (Vv) + 0 0 rol Ww OL 6S61 ZL 
(VY) 7X WY 000‘001 + 0 0 sol oneyduAy W ¢¢ 
uinjoe1 
0 ‘uinjnds | 7X WV 008‘1 (Vv) + 0 0 sol | OS 6S61 OL 
0 Wd ‘WV | 009(V) 0 0 £01 any | W "SIA 69 
WY 002(V) + + 0 +01 andy | W 89 
0 = Wv  |000‘00¢(Vv) + 0 + +01 aynoy | W ¢¢ 19 
WV 006(V) + + ulyS | aynoy | W 7S LS6I 99 
0 eX WV sse(v) + 0 + dsay aynoy “SIA $9 
(S) \ 
aoe ‘xuAseydoseN | 7X WV 007'1(Vv) + 0 0 dsoy A 9S6I £9 
WV 009(V) 0 0 TS aynoy | W z9 
SNIIOIOAIUT (s) 
“4401S WY oso(v) + 0 0 sSOl | ‘SIA 9S6I 19 
(Vv) 0 7X WV 0 0 aynoy | W ‘SIA OT 9S6r 09 
0 uinjndg WY 000‘TT + 0 0 +01 dsay andy} A ‘SIA OF 6S 
0 0 7X WV 006(V) + 0 0 sol dsay | A “SIA 61 8s 
sproryiydiq (D) 
0 oso(v) + + 0 andy | 7 “SIA SS6r Ls 
0 puey ZX WV | 002(¥) + 0 0 sSOl 9S 
0 0 Wd 000°€Z + 0 0 £01 TS plopAu aynoy | “SIA Qh ss 
(¥) yeory} ‘asou ‘req | EX WV | 0 0 0 SOT | A | ‘SIA 
0 (Wd) ASD 7X WV os6(v) + 0 0 +01 UIAS | aynoy | W ‘SIA 
1109 (Vv) WV 00+ (Vv) + 0 0 £01 | aynoy | W "SIA zs 
0 ‘Joos | ZX WV oos‘¢ + 0 - 0 dsay | erwayney | a | $6 1s 
0 eX WV 006(V) + 0 0 sSOl — | W os 
0 WY 000‘¢(v) + 0 0 +01 ensy | A “44 
0 WY 096(¥) + 0 0 TS | W SF 
0 . 1003S WV ost(v) + 0 sSOl ‘TO | | ‘sik L¥61 Lt 
“yd (Vv) (Wd) ASO | 7XWV ozei(v) + 0 1) S01 anoy | W | ‘sid Fp oF 
22130 poo[g Anuy 
¢ 


June 1961 


CURTIN, PETERSDORF, AND BENNETT 


1090 


eulgeA pue ‘sn3eydose jo AW 
(Vv) ‘(NAL) stwaynanuy ON a IS ‘D ‘OON Ww “SIA OL 6S61 cL 
(v) prejsnul pue Aei-x ON al ‘d IS ‘d Ww ‘SIA 69 
ssaosqe 
ured 
SBNIp pue ON a ‘uojoo L L ‘SIA TT 89 
S8nip pue ON a s3un’] 0 0 “SIA €¢ 149 
JWIPOUIOD 
W) SBNIP pue SoA 9130/0114 d‘L ‘3s ‘9 Ss Ww “SIA LS61 99 
S8nip pue ON a ‘3S ‘d Ww “SIA Ls6t $9 
s8nip 
pue ‘snz sajeqeiqy ON da 23S ‘d Ww 79 $9 
OAON 
€ jo a quaze 0 Xd ‘O'S ‘d ‘d a “SIA Z £9 
s8nuip pue ON a poorq d d Ww (49) 
(¥v) s8nip pue SoA a qusisuely Xd ‘IS OAON ‘3S ‘d a ‘SIA 19 
anzu0} 
s8nip pue ON a poolq | OAON ‘AIG d Ww or 09 
ON a Xxq ‘d a SIA OF ss6t 6s 
nip (y) 
s3nip (y) 
pue splosajs jo 9318 ON a quaad 0 Arq a ‘SIA Ls 
(Vv) pue ON a aulqsoquy § § Ww "SIA ss 
(Vv) s8nup pue ON d Xd ‘d L a "SIA rs 
“ASD 
ON a o's A | ‘S14 $6 oset icy 
(Vv) ON a poojq L‘S‘d w os6t os 
(¥) 829A da 0 L A “IA T os6t 6F 
a S$ ‘IS ‘d 0 WwW ‘SIA 8h 
sepou 
oN a quase poolq s ‘d S$ S‘d aA | ‘S14 Lt 
oN a (Nd) ASO d d W | ‘S14 oF 
aim paca 
sonoiqnuy 


panuyuoj—¢ ATAV] 


i 


61 


Vol. 54, No. 6 PSEUDOMONAS BACTEREMIA 1091 


diagnoses were reticuloendotheliosis, aplastic anemia, chronic myelogenous 
leukemia, and chronic lymphatic leukemia. Fifteen in this group were 
children age one to 12, and nine were adults, eight of whom were older 
than 40. Among the children there were eight males and seven females, 
but in the adult group seven of 10 patients were male. As might be ex- 
pected, 24 of the 25 died, the only survivor being a 55-year-old man with 
monocytic leukemia who is being maintained on adrenal hormones and 
antimetabolites. Nevertheless, sterilization of the blood stream was accom- 
plished eight times. 

Blood cultures were positive for Pseudomonas prior to death in all 
except two patients. In these cases, however, positive post-mortem blood 
cultures were corroborated by pathognomonic lesions. During 13 bouts of 
bacteremia, multiple cultures were positive. As a rule sepsis occurred 
during the last week of life, but in eight patients cultures became negative 
prior to death. Three patients had two bouts of bacteremia separated by 
intervals of from three to 12 months. 

Clinical Mantfestations: The organism gained access to the blood stream 
by a variety of routes. The skin or subcutaneous tissues served as the 
portal of entry in seven patients; the respiratory tract was the source of 
infection six times, the alimentary canal twice, one child had an indolent 
focus of osteomyelitis of the wrist, and one patient had persistent bacteriuria. 
Eight bouts of sepsis occurred in the absence of a demonstrable portal of 
entry. In several patients, particularly those with leukopenia, the cutaneous 
lesions were characteristically shallow, ragged ulcerations in the scrotal and 
perineal regions which drained serous exudate but which were free of pus. | 
One infant (case 49) developed a pseudomonas infection at the site of a 
bone marrow biopsy. 

In general, the outcome of the infection paralleled closely the patient’s 
hematologic status, and bacteriologic cure was accompanied or preceded by 
remission of the leukemic process in three of four patients who made a 
transient recovery from pseudomonas sepsis. The exception was a 50-year- 
old man (case 70) with monocytic leukemia who survived the infection, 
probably as a result of vigorous treatment with 6 gm. of chloramphenicol 
and 2 gm. of streptomycin per day. He did not experience hematologic 
remission until three months after the bout of bacteremia. Conversely, 
sterilization of the blood stream did not modify the fatal outcome unless 
improvement in the leukemic process occurred simultaneously, and four 
patients with “bacteriologic cures” died despite eradication of the infection. 
The close relationship between the course of the-teukemia and the super- 
imposed infection is illustrated by a 4-year-old girl who developed pseudo- 
monas osteomyelitis and bacteremia following infiltration of a transfusion 
into the tissues of the hand. Concomitant with hematologic remission, 
blood cultures became sterile although the osteomyelitic focus remained evi- 
dent by x-ray. Four months later a flare-up of the leukemic process oc- 
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curred and at the same time there was a recrudescence of carpal osteomyelitis 
and pseudomonas sepsis. 

Fever was uniformly present in this group and temperatures over 105° F., 
were recorded during 12 bouts of bacteremia. Shock, best explained by 
septicemia, was noted in only three patients, and true rigors were recorded 
in two others. Since pyrexia is almost invariable in uncontrolled acute 
leukemia, its significance is difficult to assess. On the other hand, in the 
absence of hemorrhage, the occurrence of shock was probably a manifesta- 
tion of bacteremia, as were the shaking chills. The pathogenic importance 
of purpura and icterus noted in several patients was equally difficult to 
evaluate in the face of severe thrombocytopenia and hemolysis. 

Laboratory Data: Anemia was present in 24 of 25 patients. The 
leukocyte picture was abnormal in every case. Twenty-three patients had 
an absolute leukopenia of from 350 to 3,500 WBC/cu. mm. and most of 
the cells consisted of immature forms. In 22 of these 23 cases leukopenia 
antedated the development of pseudomonas infection, and in only one patient 
was the fall in leukocyte count attributable to sepsis. The other five patients 
had white counts of 11,000, 18,200, 23,000, 100,000 and 300,000/cu. mm., 
and the majority of cells were abnormal. No patient developed Pseudo- 
monas infection while in hematologic remission. Thrombocytopenia invari- 
ably accompanied leukopenia. 

Bacteremia with other organisms was observed 15 times in 11 patients. 
These blood stream infections antedated pseudomonas bacillemia in 11 in- 
stances, on two occasions Pseudomonas was cultured simultaneously with 
diphtheroids and Esch. coli, and two patients had blood cultures positive 
for other bacteria subsequent to the pseudomonas infection (Table 4). In 
one patient (case 73) autopsy revealed significant concurrent candidiasis. 
One patient had diphtheroidemia followed by bacteremia with Esch. coli 
and Ps. aeruginosa. 

Pseudomonas was cultured from sites other than blood in 14 patients. 
Cultures of the stool were positive four times, throat five times, sputum four 
times, ear, skin, and cerebospinal fluid twice each, and urine once. 

Treatment: In only three instances did therapy with antibiotics fail to 
precede the onset of pseudomonas bacillemia. In addition, 17 were receiv- 
ing 6-mercapiopurine, anti-folic agents, or nitrogen mustards at the time 
of infection, and 17 were being treated with adrenal corticosteroids. In 26 
of 28, pseudomonas bacteremia occurred in patients receiving antibiotics 
adrenal hormones, or antileukemic therapy. 

A variety of antimicrobials was used in an attempt to control pseudo- 
monas bacteremia, usually without success. In 27 episodes of sepsis treated 
with antibiotics the blood stream was cleared of bacteria only eight times 
despite therapy with multiple drugs. Usually several agents were employed; 
a single drug was used in only three infections, while two drugs were em- 
ployed eight times, three drugs nine times, and four or more agents in 
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seven instances. Inasmuch as it is difficult to designate any one drug as 
being responsible for successful treatment, credit was assigned to all agents 
when sterilization of the blood was achieved. In general, streptomycin, 
polymyxin B, and sulfonamides were the most effective agents. Chloram- 
phenicol, tetracycline, and pencillin were occasionally of value. At best, 
however, bacteriologic cures were achieved in less than one-third of patients 
treated. This abysmal result is probably a consequence of the breakdown 
of host defenses associated with leukemia. Furthermore, Pseudomonas is 
inherently resistant to antibiotics and growth of most strains is not 
inhibited by antibiotics in vitro.* The role of antibiotics in controlling 
this infection was subordinate to the course of the underlying disease and 
despite eight “bacteriologic cures” only four patients survived the episode 
of sepsis and three of these died within a few months. 

Pathology: Post-mortem examinations were performed in 17 patients, 
nine of whom had pathognomonic lesions. The necrotic acellular ulcers 
described previously were noted in the intestine in seven patients; in two 
cases the lungs were the only organs involved. Cultures of heart blood were 
positive eight times at autopsy, and in eight patients the cerebrospinal fluid 
also contained bacteria. One patient had a brain abscess. In three of four 
patients who had no morphologic or bacteriologic evidence of antecedent 
pseudomonas infections, the blood stream had been sterilized prior to death. 
For example, a girl who had recovered from pseudomonas bacteremia died 
of generalized infection with paracolon bacilli three months later (case 63). 

Significance of Pseudomonas Infection: As has been indicated, all pa- 
tients in this group had a fatal disease. Nevertheless, intercurrent pseudo- 
monas infection was an important cause of morbidity and certainly hastened 
death in some cases. Only once did it seem to be an agonal phenomenon. 


ADULTS WITH PSEUDOMONAS BACTEREMIA (TABLE 4) 


Eighteen adults, 16 of them males with a diversity of acute and chronic 
illness, were in this group. The median age was 60, and all but three were 
older than 50. Eight of these patients had disease of the urinary tract, and 
there were seven instances of malignancy complicated by pseudomonas sepsis. 
Diabetes mellitus was present in two patients but both had other diseases 
which predisposed to secondary infection. Seventeen of 18 patients had 
positive blood cultures ante-mortem, and in six of them multiple cultures 
were positive. 

Leukopenia antedated bacteremia in three patients. It was associated 
with rheumatoid arthritis in one, with gout and a drug reaction in another, 
and with treated Hodgkin’s disease in a third. In one patient with eczema, 
who was being treated for pyoderma and staphylococcal septicemia, Pseudo- 
monas was clearly a superinfection, and in another who developed a sub- 
phrenic abscess after subtotal gastrectomy the same train of events probably 
obtained. A 26-year-old female, reported in detail previously, developed 
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endarteritis on a traumatic arteriovenous fistula. She subsequently devel- 
oped endocarditis and died.** Despite rather serious illness, 10 patients 
survived the acute infection. 

Clinical Manifestations: The urinary tract was the portal of entry in 10 
episodes of bacteremia, cutaneous lesions were implicated in three patients, 
and the biliary tract, subphrenic abscess, and empyema were sources of bacte- 
remia in one case each. In two patients, both of whom had received ante- 
cedent x-ray therapy and nitrogen mustards, no portal of entry could be 
demonstrated. Twelve patients underwent surgical procedures or instru- 
mentation of the urinary tract just prior to development of bacteremia; four 
were receiving corticosteroids prior to the infection; and two had been given 
nitrogen mustards. Fever was a constant feature in this group except for 
terminal bacillemia in a moribund patient with Hodgkin’s disease. Eleven 
patients had shaking chills, and shock was noted five times, twice in the 
absence of rigors. In one of these cases peripheral vascular collapse could 
have been due to a perforated peptic ulcer rather than sepsis. Jaundice 
without significant liver disease was seen in two patients. 

Laboratory Data: Anemia was commented upon in only seven patients 
and could usually be accounted for by the underlying disease. As mentioned 
previously, leukopenia antedated sepsis and was not noted in association 
with bacteremia. Rather, leukocyte counts were elevated in 11 patients and 
within normal limits in two. Urine cultures were positive for Pseudomonas 
in 10 patients, and at the same time the organism was found in the surgical 
wound of one and in the sputum, pleural fluid, and subphrenic abscess of 
another. Four others had positive cultures for Pseudomonas from foci 
other than the blood (empyema, gall-bladder, throat, conjunctiva, and 
scrotum ). 

In two patients pseudomonas bacteremia occurred following blood 
stream infection with Esch. coli and enterococci (case 78) and Staph. 
aureus (case 87). In one patient A. aerogenes and enterococcus were 
cultured from the blood in addition to Pseudomonas. 

The pattern of urethral instrumentation followed by bacilluria and 
bacteremia was common and occurred in nine patients. 

One patient (case 83) had widespread invasion by Pseudomonas, with a 
subphrenic abscess, pneumonia, and pyelonephritis, from all of which 
Pseudomonas was cultured. 

Treatment: Nine patients were receiving no chemotherapy at the time 
of bacteremia. Penicillin alone or in combination with sulfonamides or 
streptomycin was used six times, and three patients received multiple drugs. 
One patient (case 87) was being treated with six agents for staphylococcal 
sepsis when pseudomonas bacteremia supervened. As in previous groups, 
leukopenia, antecedent corticosteroids, and antimetabolites predisposed to 
pseudomonas sepsis; five patients, three of whom were receiving prophylactic 
antimicrobial therapy, fell into this category. 
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It is difficult to assess the role of antibiotics in this group of patients. 
In 10, bacteremia was a transient phenomenon, and four recovered without 
antimicrobial therapy. Of the six patients who did not survive, two were 
inadequately treated and four received optimal chemotherapy. This sug- 
gests that the outcome in transient pseudomonas sepsis is probably deter- 
mined by the course of the underlying disease. In the remaining eight 
patients pseudomonas infection was deemed of primary importance in influ- 
encing the patient’s course. In other words, although all patients in this 
group had significant associated disease, they would not have been hospital- 
ized were it not for infection with Pseudomonas. Six of the eight recovered, 
five after receiving adequate treatment. The “inadequately treated patient” 
took sulfonamides, to which the organism may have been sensitive. Two 
patients died despite intensive therapy. Although the figures are small, they 
suggest that antimicrobials exerted a favorable action in a number of in- 
stances. One patient (case 81) with pseudomonas bacteremia and bacteri- 
uria did not respond until polymyxin B was added to the antibiotic regimen. 
In another (case 78), antibiotics were ineffective until purulent exudate, 
containing Pseudomonas, was drained from the gall-bladder. 

Pathology: Autopsies were performed in five of the eight patients who 
died during the course of infection. Three had no anatomic evidence of 
infection. One, a man with carcinoma of the lung (case 90) had a necrotiz- 
ing tracheitis and bronchitis, and the patient with the arteriovenous fistula 
had diagnostic lesions involving the fistula, the aortic valve, and the endo- 
cardium of the left ventricle, and septic infarcts of the lungs and spleen. 
Cultures from these sites were positive for Ps. aeruginosa. 

Significance of Pseudomonas Infection: As has been mentioned, in 10 
of these patients pseudomonas bacteremia was transient and, in the six 
patients who died, it occurred within the last 48 hours of life—probably an 
agonal phenomenon. In the remaining eight it was responsible for two 
deaths—one postoperatively in a man with gastric ulcer, and the other in 
the patient with an infection at the site of an arteriovenous fistula. 


DIscuSsSsION 


Ecology and Epidemiology: Pseudomonas bacteremia is most common 
at the extremes of life, the majority of cases occurring in infancy and old 
age. This is probably a reflection of the prevalence of prematurity, con- 
genital abnormalities, and acute leukemia in infancy and childhood, and of 
debilitating diseases or urologic disorders in the geriatric age group. Of 
the 88 patients in this series, 27 were less than six months and 19 less than 
12 years of age. Excluding the four adults with leukemia, 13 of the 16 
adults were 50 years of age or older. Fraenkel described the increased sus- 
ceptibility of small children to various types of pseudomonas infections.** 
Twenty-one of his 26 cases were less than two years old. Omphalitis as a 
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cause of fatal pseudomonas infection was emphasized by Wasserman.” 
Hand’s five cases consisted of infants under 12 months.** 

In a review of the literature, however, Kerby reported that more than 
50% of the blood stream infections with Pseudomonas occurred in adults.” 
Among the 19 patients described by Keefer and Hewitt, there were only 
three children.” 

Males are affected more often than females. This predilection is not 
apparent in the group of patients with hematologic disorders. 

It was recognized many years ago that chronic disease, debility, infancy 
and prematurity, coexisting infections, and surgical procedures enhance the 
invasiveness of Ps. aeruginosa. The umbilical cord is the most important 
locus of pseudomonas infection in early infancy. Omphalitis may be in- 
apparent clinically but microscopic examination frequently reveals the 
avascular lesions in the cord.** In several older communications, it was 
reported that the classical skin lesions of Pseudomonas, ecthyma gangren- 
osum, were often a sequel to acute exanthemata, such as rubeola or scarlet 
fever.2*-** Systemic pseudomonas infection may follow otitis media in 
children, and congenital anomalies are also known to predispose to infection. 
Pseudomonas meningitis has previously been reported in association with 
meningomyelocele,** and pneumonitis and bronchiolitis with this organism 
commonly complicate mucoviscidosis.””> A wide variety of other develop- 
mental errors has also been noted.** In general, this study substantiates 
the role of Ps. aeruginosa as a primary pathogen in man. Infection with it 
is almost invariably associated with diminished resistance in the host and 
occurs in an environment favorable to infection—the hospital. 

Six children presented with diarrhea of varying duration and severity. 
The role of Pseudomonas in the pathogenesis of diarrhea has been reviewed 
by Florman,” Finkelstein,** and Schaffer and Oppenheimer.** Some chil- 
dren with pseudomonas diarrhea have the pathognomonic necrotic ulcers 
in the bowel, which are as specific as are the gangrenous skin lesions.” 
Others, however, with the same illness and positive stool and blood cultures, 
have no intestinal lesions at autopsy. The available data do not clarify the 
pathogenesis of the infection in these patients. However, most of these 
patients had received antimicrobials prior to appearance of Pseudomonas 
in the stool, suggesting that these drugs may play an important role in the 
etiology of pseudomonas enterocolitis, much as in staphylococcal enteritis. 
Experimentally, massive antibiotic feeding to chinchillas was frequently 
followed by pseudomonas enteritis.*° Finally, epidemic diarrhea may be 
caused by this organism but the specific factors favoring its development 
are obscure.** 

The role of antileukemic drugs and steroids in facilitating invasion by 
Pseudomonas is difficult to define. These drugs are known to alter host 
resistance, but the diseases in which they were employed are known to 
predispose to infection even in the absence of steroids. The basic defect 


a 
\ 
\ 


> 1961 


Vol. 54, No. 6 PSEUDOMONAS BACTEREMIA 1099 


in host resistance in patients who have leukemia remains poorly defined. 
Suffice it to say that many factors, including prolonged hospitalization, 
leukopenia, inhibition of the local inflammatory response by corticosteroids, 
and prophylactic antibiotics favor the parasite. In such a climate the 
threat of bacterial infection rises, and while the staphylococcus may be the 
initial invader, Pseudomonas frequently overwhelms the host’s last line of 
defense. It seems difficult to attribute this infection to leukemia per se, in 
the face of the marked increase in the incidence of pseudomonas bacteremia. 
In the first 10 years of this study only three patients with leukemia had 
pseudomonas bacteremia. Twenty-five bouts of sepsis have been observed 
since 1950 when broad spectrum antibiotics, adrenal hormones, and anti- 
metabolites came into greater use. In these 25 bouts of pseudomonas: 
bacteremia, antimicrobial therapy antedated blood stream invasion in 23 
instances, and antileukemic drugs and steroids were each in use 17 times 
prior to the appearance of sepsis. Whether these agents increased the 
vulnerability of the host or whether they merely prolonged life sufficiently 
for infection to set in remains a moot point. 

There is good evidence that the incidence of pseudomonas bacteremia has 
increased not only in patients with leukemia but in other groups as well, 
particularly premature infants. In general, twice as many infections per 
1,000 admissions occurred between 1950 and 1959 than in the preceding 
decade. It is also of interest that during certain years most or all of the 
cases occurred in only one group. For example, in 1945 all cases were 
confined to children; in 1950, five of eight bouts occurred in patients with 
leukemia; in 1951, all four cases were seen in prematures. Unfortunately, 
serologic or bacteriophagic typing of these strains was not carried out; the 
chronologic pattern, however, suggests that these infections were not only 
nosocomial but that they were transmitted from one patient to another 
either directly or via asymptomatic carriers. Transmission of Pseudomonas 
from one patient to another via asymptomatic human carriers has been 
demonstrated in urologic wards.” 

Clinical Considerations: All but a few of our patients had some serious 
disease predisposing to bacteremia. The so-called “typhoid form,” which 
is characterized by fever, malaise, myalgia, and diarrhea and occurs pre- 
dominantly in the tropics, was not observed. This illness, which is also 
called “thirteen-day fever” or “Shanghai fever,” is self-limited and has a 
good prognosis. It is thought to be transmitted by the enteric route.** * 
Three children in our group (cases 23, 29, 33) may have had this form of 
pseudomonas infection. The fact that only one recovered may be attributed 
to the severe water and electrolyte imbalatice which accompanied the 
diarrhea. 

The skin lesions classically associated with generalized pseudomonas 
infection, ecthyma gangrenosum, begin as red macules which become 
pustular and then proceed to hemorrhagic necrosis. They are usually 
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multiple and are most often noted in the axillary and anogenital regions. 
Fraenkel considered them pathognomonic of pseudomonas infection and 
reported their presence in 15 of 26 cases.** Markley et al. observed a high 
incidence of these lesions in the Peru burn project.*° The initial vesicle 
usually appeared at the site of injury, but subsequent lesions involved normal 
skin. Death followed within 24 to 48 hours and characteristic visceral 
lesions were found at autopsy. The relative dearth of cutaneous manifesta- 
tions in our study may be due to differences in the basic diseases predisposing 
to infection. It is also conceivable that skin eruptions were attributed to 
other causes. 

The pyrexia usually associated with gram-negative bacteremia is a very 
inconstant feature in young children. Four of 14 full-term infants and 13 
of 16 prematures remained afebrile. Older children and adults almost 
always had hectic fevers. Silver and his associates recently examined the 


TABLE 5 


Bacteremia with Other Organisms in 11 Leukemic Patients and 
11 Nonleukemic Patients with Pseudomonas Bacteremia* 


Preceded Concurrent Subsequent 


NL NL NL 


Staph ylococci 
Enterococci 
Coliform 
Other 

Total 1 


* Legends: L = Leukemia; NL = No leukemia. 


significance of fever as an index of infection in patients with acute leukemia.” 
Their patients were febrile for almost one-half the time spent in the hospital, 
and of 92 episodes of fever, 59 were related to infection. Forty-four of these 
were of bacterial etiology, and bacteremia occurred in 14 with seven deaths. 

Leukopenia is thought by some to be a frequent manifestation of pseudo- 
monas sepsis.*” *’ This was not observed in our patients unless it antedated 
infection. Exclusive of these patients and others with leukemia, 10 had 
leukocyte counts above 20,000/cu. mm., six above 15,000, eight above 
10,000, and five above 5,000. Leukopenia was observed in only one patient. 

Bacteremia with organisms other than Pseudomonas occurred in 22 
patients, 11 of whom had leukemia (Table 5). There were 27 bouts of 
mixed bacteremia in all. Seventeen preceded infection with Pseudomonas, 
seven occurred concurrently, and three subsequently. Staphylococci and 
coliform bacteria were cultured in 11 instances each and enterococci were 
isolated six times. Three patients with mixed bacteremia recovered com- 
pletely. Diphtheroids were cultured from the blood in two patients with 
blood dyscrasias. This agrees with the experience of Fleisher.** Kassel 
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has challenged the interpretation of these observations and argues that 
diphtheroids in blood cultures invariably represent contamination.” 

The clinical picture of pseudomonas bacteremia in adults without leu- 
kemia is typical of blood stream infection with other bacterial species.*° 
Hectic fevers, true rigors, and leukocytosis were present in most patients 
and shock was seen in four of them. Nine had had surgical procedures 
usually involving the lower urinary tract just prior to bacteremia and two 
had undergone bladder catheterization. Barrington has noted that trans- 
uretheral resection, in particular, is associated with a high incidence of bac- 
teremia.** The prognosis in these patients is much better than in patients 
with severe debilitating diseases. In fact, institution of adequate drainage 
alone controlled some of these infections in the absence of specific antibiotics. 
Routine antimicrobial chemoprophylaxis in urologic surgery is fruitless and 
does not prevent bacteremia. In any event, the sanguine prognosis provides 
a further argument against it.*” ** 

Pathology: An attempt was made to evaluate the etiologic role of 
Pseudomonas in the patients. The presence of typical necrotic nonexudative 
lesions associated with thrombosis of neighboring vessels was accepted as 
definite evidence of tissue invasion by the organism. In the absence of these 
specific morphologic changes, positive post-mortem cultures or organisms 
in sections stained for bacteria were also considered pathologic evidence of 
generalized pseudomonas infection. One or both of these criteria were ful- 
filled in 75% of autopsies. Of the 12 patients without definite anatomic 
evidence of pseudomonas sepsis, blood cultures had become negative prior 
to death in eight. In four premature infants post-mortem blood cultures’ 
constituted the only evidence of bacteremia which may well have been a 
terminal event. All patients who recovered or who had no autopsy had 
adequate proof of systemic infection with Ps. aeruginosa. 

Relationship of Antimicrobial Therapy to Infection by Pseudomonas: 
Prior to pseudomonas infection most patients had been receiving one or more 
antibiotics either for prophylaxis or for treatment of another infection. 
Table 4 details the status of drug therapy before and after the onset of 
pseudomonas bacteremia. 

Thirty-two patients did not receive antibiotics prior to pseudomonas 
sepsis. In 13 of these, 32 bacteriologic cures associated with some clinical 
improvement were obtained. However, many of these patients subsequently 
died of their primary disease. Fifty-nine patients developed bacteremia 
while receiving antimicrobial drugs and 14 of these responded to therapy. 
Twenty-two of these 59 were being treated for bacteremia due to another 
organism, but in 37 the indications for antibiotics were poorly defined as 
incipient or suspected infection, prematurity, or coverage during surgery. 

The efficacy of routine administration of antibiotics to premature infants 
has been questioned and may, in fact, predispose to superinfection by Ps. 
aeruginosa. These drugs are also given to prevent the pulmonary com- 
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plications of mucoviscidosis.** **° Garrard has described superinfections 
with Pseudomonas in four infants on his regimen.*® Others have found 
that Pseudomonas may appear in the flora of the respiratory tract during 
therapy but that it infrequently causes infections.** One of the three cases 
of mucoviscidosis in this series was receiving antibiotic prophylaxis. 

Unfortunately there are no well controlled studies of chemoprophylaxis 
in patients with mucoviscidosis and leukemia or in premature infants. 
There is ample evidence that antimicrobials do not prevent urinary tract 
infections in patients with indwelling urethral catheters.*” ** Furthermore, 
drug-resistant organisms are much more likely to appear in the urine of 
treated patients. Similarly, the incidence of bacteremia after urologic pro- 
cedures is not reduced by preoperative antibiotics.” ** Howe * has em- 
phasized that routine use of antibiotics after surgery predisposes to super- 
infection with resistant organisms. Weinstein has condemned the use of 
chemoprophylaxis in general °° and in viral infections in particular." Cer- 
tainly, attempts to prevent bacterial endocarditis following surgical manipu- 
lation in patients with valvular heart disease is a valid indication for 
prophylactic therapy, but even here it is evident that the effort is not always 
successful. 

Patients who did not receive antecedent chemotherapy had a slightly 
higher rate of bacteriologic cure (40%) than those who were treated prior 
to infection (23%). Again, this may reflect the severity of the underlying 
disease more than the deleterious effect of the drugs. However, it appears 
likely that emergence of Pseudomonas as a pathogen was facilitated by the 
alteration of the microbial flora by antibiotics. 

Although 27 patients responded to treatment of bacteremia, 12 died 
within several months, two following a second infection with this organism. 
In the leukemic patients hematologic remission paralleled bacteriologic 
cure. Improvement in the blood picture tended to be associated with en- 
hanced resistance to infection and vice versa. 

A variety of antibiotics alone or in combination was used (Table 6). 
Polymyxin B was employed in 12 instances with five cures. Three patients 
in whom this drug was ineffective received it for only one day prior to death. 
The best results were obtained when polymyxin B was used in combination 
with streptomycin. Four of the five successfully treated cases had failed to 
respond to other drugs. Streptomycin was employed in combination with 
another agent in 18 of the 27 patients whose blood stream was sterilized and 
appears to be of some value in this infection. However, 22 patients received 
streptomycin without improvement. Tetracycline and/or chloramphenicol 
was administered to 31 patients with a favorable response in 13, nine of 
whom also received ‘streptomycin or polymyxin, or both. In general, 
several drugs were given to each patient. Penicillin was used frequently 
and 49 patients received it prior to pseudomonas infection. Among 84 
patients who were treated for pseudomonas bacteremia, penicillin was part 
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of the regimen in all but 11. The rate of cure in this group was less than 
10%. It appears, therefore, that penicillin in ordinary dosage probably has 
no place in the treatment of pseudomonas infection. 

As has been mentioned, the endogenous defense mechanisms of the host 
are probably the most important determinant of the outcome in pseudomonas 
sepsis. However, there is little doubt that the combination of polymyxin B 
and streptomycin is of considerable value in pseudomonas bacteremia. 


TABLE 6 
Relationship of Antimicrobial Drugs to Pseudomonas Bacteremia 


Prophylaxis 


Therapy 
Sulfa 


None 2/7 
Pen. 0/7 
Pen. and Strep. 2/11 
Sulfa 2/2 
Pen. and Sulfa 0/7 
Pen., Strep., Sulfa | 2/3 3/6 
B.S. 2/3 0/2 2/8 


Pen. and B. S. ; 1/1 | 1/7 
Pen., Strep., B.S. | 3/6 | 1/2 2/3 0/3 | 6/16 — 
PX 1/3 }1/2 | 1/1 0/3 2/3 | 5/12*+ 


Others 1/3 | 0/1 1/0 2/3 4/8* 


Total 13/32 | 3/13 | 2/13 | 1/1 | 0/5 | O/1 | 3/9 | 2/10 | 3/7 |27/91 


The top of the vertical column lists the drug used prior to pseudomonas infection. The 
column at the extreme left of the vertical line notes the drug used in therapy. The nu- 
merator records the number of bacteriologic cures, while the denominator connotes the total 
number of patients on a regimen. 

* 7 of the 9 bacteriologic cures in these groups also received streptomycin. 

Ae of the failures on polymyxin received the drug for only one day. 

B. S. = Broad spectrum crags (tetracyclines and chloramphenicol). 

PX = = Polymyxin B. 


Topical application of polymyxin B in burns, wound infections, and otitis 
media is attended by minimal side reactions. In meningitis this drug is 
effective intrathecally, and it has also been administered orally to treat diar- 
thea associated with positive pseudomonas stool cultures. Bacteremia 
requires parenteral administration of the drug, which in its present purified 
form is considerably less nephrotoxic than were earlier preparations. Pain 
at the site of injection and dysesthesias are troublesome side effects. A 
new analog of polymyxin B, Colistin, is relatively free of these side effects.** 
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Spontaneous recoveries from pseudomonas bacteremia do occur, usually 
in the “typhoidal” form or following transient bacteremia after urologic 
instrumentation. Nevertheless, the intelligent use of antibiotics, particularly 
polymyxin B, Colistin, streptomycin, and in certain instances the broad 
spectrum drugs or kanamycin, may improve the prognosis in this frequently 
fatal infection. 


SUMMARY AND CONCLUSIONS 


The records of 88 patients who had had 91 bouts of pseudomonas bac- 
teremia were studied. Eighteen of these occurred in premature infants, 
27 among children with congenital abnormalities or severe acquired diseases 
such as nephrosis, 28 in children and adults with blood dyscrasias, and 18 
in adults with a variety of illnesses, frequently following urologic instru- 
mentation. Forty-six patients were less than 12 years old and males pre- 
dominated, particularly in the group of premature infants and in the elderly 
adults. 

The prognosis was poor and there were only 15 survivors. Bacteremia 
was successfully treated in 12 additional cases but death occurred due to 
associated disease. In general, the associated disease state was the most 
important single factor affecting the outcome. 

The clinical picture was not characteristic, and in adults resembled any 
bacteremia. Among infants, fever was unusual. Ecthyma gangrenosum 
is diagnostic of pseudomonas septicemia but was found only in one patient 
in this group. Leukopenia was usually associated with leukemia or ante- 
dated the infection. 

Blood stream invasion by Pseudomonas occurred most often in patients 
receiving prophylactic antibiotics, and in 22 instances it developed as a 
superinfection, frequently following staphylococcal bacteremia. Pseudo- 
monas infections are rarely seen in patients at the time of hospitalization and 
are almost always nosocomial. Certain clues should increase the suspicion 
of pseudomonas septicemia : 

1. Infection of the umbilical stump or of the skin in premature infants. 

2. Sudden deterioration in the status of children with nephrosis or 
mucoviscidosis. 

3. Leukemic patients who, during the acute stage with leukopenia, are 
receiving antimicrobials, steroids, and folic acid antagonists. 

4. Patients undergoing therapy for serious staphylococcal or coliform 
infections in whom a worsening in the clinical picture after initial improve- 
ment suggests that a superinfection with Pseudomonas might be present. 

Response to treatment is variable and depends to a large extent upon the 
underlying disease. Polymyxin B was the most effective antibiotic and 
should be given in conjunction with streptomycin. Adequate drainage was 
as necessary in sepsis with Pseudomonas as in any other infection, 
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Morphologic confirmation of the pathogenicity of this organism was 
obtained in 75% of the 55 autopsied cases. 


SUMMARIO IN INTERLINGUA 


Esseva studiate le protocollos de 88 patientes qui habeva 91 episodios de bacte- 
remia per pseudomonas. Dece-octo del casos occurreva in infantes prematur, 27 in 
juvenes con congenite anormalitates o sever morbos acquirite (como per exemplo 
nephrosis), 28 in juvenes e adultos con dyscrasias del sanguine, e 18 in adultos con 
un varietate de morbos, frequentemente occurrente como sequella de instrumentation 
urologic. Quaranta-sex del patientes habeva minus que 12 annos de etate. Le 
masculos predominava, specialmente inter le infantes e le patientes de etates avantiate. 

Le prognose esseva mal. Le total del superviventes esseva solmente 15. In 12 
casos (in ultra del 15), le bacteremia esseva tractate a bon successo, sed morte super- 
veniva causate per un morbo associate. A generalmente parlar, le typo de morbo 
associate esseva le plus importante factor individual in le determination del resultato. 

Le tableau clinic non esseva characteristic. In le adultos, illo resimilava non 
importa qual altere bacteremia. Inter le infantes, febre esseva inusual. Ecthyma 
gangrenose es diagnostic pro septicemia a pseudomonas, sed in le presente gruppo illo 
esseva constatate in un caso solmente. Leucopenia esseva associate usualmente con 
leucemia o precedeva le infection. 

Invasion del circulation sanguinee per pseudomonas occurreva le plus frequente- 
mente in patientes sub prophylaxe a antibioticos. In 22 casos illo se disveloppava 
como un superinfecion, frequentemente post bacteremia staphylococcal. Infectiones 
per pseudomas es vidite rarmente in patientes arrivante al hospital ; illos es nosocomial 
in quasi omne casos. 

Le responsa al tractamento esseva variabile e dependeva in grande mesura del 
morbo subjacente. Polymyxina B esseva le antibiotico le plus efficace e deberea 
esser administrate in conjunction con streptomycina. Adequatia de drainage esseva 
tanto necessari in sepse per pseudomonas como in non importa qual altere typo de 
infection. 

Confirmationes morphologic del pathogenicitate de iste organismo esseva obtenite 
in 75% del 55 necropsias. i 
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FAMILIAL RENAL TUBULAR ACIDOSIS * 


By Major Russett E. RANDALL, Jr., (MC) USAF,7 Travis Air Force 
Base, California, and H. Tarccart, M.D.,t 
San Francisco, California 


Aciposis of renal origin is an increased hydrogen ion concentration due 
to an impairment in the excretion cf titratable acid and/or ammonium ion, 
to an excessive excretion of bicarbonate, or to a combination of these two 
defects.** While all renal acidosis is presumably tubular in origin, the term 
“renal tubular acidosis” has come to represent (and will be so used in this 
text) that syndrome characterized by a hyperchloremic acidosis resulting 
from marked impairment in the ability to excrete an acid urine.*** The 
latter is significantly out of proportion to any impairment in glomerular 
filtration, and hence is not associated with azotemia or “contracted kidneys.” 
While this type of renal acidosis may be found in various disease states 
(pyelonephritis, nephrocalcinosis) and metabolic disorders (Fanconi’s syn- 
drome, Lowe’s syndrome, Wilson’s disease, galactosemia, nephrogenic dia- 
betes insipidus)* **°** the present report is concerned primarily with that 
form of renal acidosis referred to as “late primary renal tubular acidosis.” * 
This implies the absence of the aforementioned metabolic disorders, per- 
sistence of the condition into adult life, and the absence of any pronounced 
azotemia despite the presence of nephrocalcinosis and pyelonephritis which 
occur frequently in this disorder. 

The etiology of this type of renal tubular acidosis is unknown. Previous 
reports have suggested that the basic defect in renal tubular function is 
governed by a genetic factor,’ ** ** but conclusive evidence has been lacking. 
This report presents the findings in a family in which at least seven members 
have renal tubular acidosis with nephrocalcinosis. These data now repre- 
sent the strongest reported evidence that a genetic factor is operative in this 
disorder and, furthermore, that this factor is autosomal and dominant. — 


RESULTS 


Familial Characteristics: The proposita of the present study (patient 
III 5) presented initially with pyelonephritis at the age of three and was 


* Received for publication November 29, 1960. 
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Chief of Hospital Service, 1605th U. S. Air Force Hospital, APO 406, New York, 


‘ t Research Fellow in Gastroenterology, University of Washington School of Medicine, 
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found to have marked nephrocalcinosis and nephrolithiasis. The discovery 
of nephrocalcinosis in the patient’s father and two brothers was reported 
in 1955 by Pitts, Schulte, and Smith *° although the significance and extent 
of the renal acidosis was not appreciated at that time. Recent demonstra- 
tion of renal tubular acidosis in the proposita (III 5) led to the present 
study in which all members of this family were investigated and seven were 


TABLE 2 
Urine Data in Patients of this Study 


Urine 


24 Hours 


Patient Treatment 
Aldo- 
steronet 
ug. 


None 


None 


None 


None 


None 
NH.Cl, day 3 


None 


None 
None 
None 


None 
NH.Cl, day 3 
Na Citrate 


Normal 


None Normal 
NH.CI, day 3 

None 

None 

NH.Cl, day 3 
Na Citrate 


Normal 


Normal] 12 


None 
17 


None 
NH.Cl, day 3 
IV8 .| M | NH.Cl, day 7.0] 1.023 Normal 


sang 
noun! noun 


* Specific gravity following 18 hours of dehydration and Pitressin administration.% 

+ Approximate normal control values: titratable acidity, 18 mEq./24 hr., ammonium, 24 mEq./24 hr.,®.3 and 
aldosterone, 3 to 13 ug.%/24 hr. For reported values during ammonium chloride loads see references.?.13,4 

t Balance study at this time over a six-day period demonstrated a zero balance for calcium and a —0.6 gm, 


negative balance for phosphate per day. 
shown to have renal tubular acidosis. Figure 1 portrays the occurrence 
of renal tubular acidosis in this family and in those families previously re- 
ported in the literature.*** The significant laboratory and clinical data 
in nine members of the family presented here are recorded in Tables 1 and 2. 
No consanguineous marriages were involved. 

Laboratory Findings: The individuals with hyperchloremic acidosis all 
had nephrocalcinosis of varying degrees visible in roentgenograms of the 
abdomen (Figure 2). These individuals have all passed numerous. renal 
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calculi which were composed principally of calcium phosphate. Isosthenuria 
was a uniform finding despite dehydration and the injection of Pitressin.** 
Rickets, muscle weakness, excessive fatigue, and hypokalemia were. un- 
common and hypophosphatemia was not observed. Significant azotemia 
was recorded in only one member (I 2) during her terminal illness. While. 


s RENAL TUBULAR ACIDOSIS 
NEPHROCALCINOSIS 


RENAL CALCULUS 
BAINES, BARCLAY @ COOKE 


NORMAL KUB-XRAY 
NEG. HISTORY, 
NO STUDY 


KLEEMAN RENOLE~ SHORT FOSS, PERRYa WOOD WILANSKY® SCHNEIDERMAN 


9 6 
SCHREINER, SMITH @ KYLE a 


PITTS, SCHULTE @ SmITH 


NEONATAL DEATH 


PRESENT STUDY 

Fic. 1. Familial occurrence of renal tubular acidosis in previous reports 25-82 and in 
the present study. The numbers adjacent to the symbols in the upper half of the chart 
represent the age of the individuals at the time of study. In the present study: (1) The 
roman numerals at the left designate the generations, and the numbers below the symbols 
designate the individuals in each generation for presentation of their clinical data in Table 
1; (2) The open symbol for “normal” signifies in each instance a normal roentgenogram 
of the abdomen, a normal serum chloride (101 to 106 mEgq./L.), and an acid urine (pH 5.0 
or less). All of the individuals represented here as having renal tubular acidosis have also 
had nephrocalcinosis. The place of individuals in this family previously reported by Pitts, 
Schulte, and Smith,3° members II 8, III 5, III 6, III 7, and III 8 of the present study, is 
indicated by the bracket and arrow. A recheck of the previous hospital records of these 
acne gar allowed correction (Table 1) of certain errors in the previous reporting of their 
clinical data.3° 


earlier data were not available in this individual, numerous observations 
over a two-month period confirmed the presence of a persistent hyperchlo- 
remic acidosis with alkaline urines. Autopsy examination disclosed ex- 
tensive nephrocalcinosis and moderate pyelonephritis. 

Urine Values: All urines from the individuals with acidosis had pH 
values greater than 6.5 during the ingestion of regular diets, and none had 


_ *IV 8: Data in this newborn male at one month of age are listed in Tables 1 and 2 and 
discussed in the text. 
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less than pH 5.7 (5.7, 6.0, 6.3, and 7.0) following acid challenge (oral 
ammonium chloride, 2 mEq./Kg. of body weight per day for three days). 
The urinary excretion of titratable acid was reduced in five of these indi- 
viduals and failed to increase significantly in the four who were given am- 
monium chloride. The nonacidotic sibling (III 6) of the proposita (III 5) 
excreted low amounts of titratable acid and ammonium while on a normal 
diet, but following ammonium chloride ingestion excreted amounts com- 


Fic. 2. Roentgenograms of the renal areas of patients II 8, III 5, and III 7 (from 
above downward) demonstrating pronounced bilateral nephrocalcinosis and nephrolithiasis. 
pi seen pas in the other affected members was less extensive and less suitable for 

emonstration. 
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parable to those of normal individuals.” ® Ammonium excretion, measured 
in only one other acidotic member (III 7), was found to be slightly low 
with a less-than-normalfincrease following ammonium chloride. These 
values, however, were not significantly reduced relative to the urine pH.” * * ° 
Glycosuria and aminoaciduria were not observed in the individuals studied 
and normal values were obtained for the daily urinary excretion of aldo- 
sterone * in three acidotic members. Mild hypercalciuria recorded in two 
others (III 5, III 7) increased following ammonium chloride ingestion and 
disappeared following correction of the acidosis.f 


CoMMENTS 


The data presented here suggest that renal tubular acidosis is a disorder 
in which the basic mechanism (limitation in the renal ability to excrete 
acid) is governed by an autosomal dominant gene. Its occurrence in three 
and probably four consecutive generations of the family studied (Figure 1), 
the 1:1 ratio of affected to nonaffected siblings, and the apparent transmis- 
sion from father (II 8) to one of two daughters (III 5) and to two sons 
III 7, III 8) are findings consistent with this conclusion. The number of in- 
dividuals in this study is too small to allow definite conclusions regarding 
the degree of penetrance of the genetic factor. While all affected members 
showed both acidosis and nephrocalcinosis, the severity of these manifesta- 
tions was variable. It cannot be concluded, however, that this variability 
relates to varying expressivity of a genetic factor since numerous other 
factors (e.g., secondary pyelonephritis) could obviously affect the severity 
of these manifestations. No instance of nephrocalcinosis without acidosis 
(the “incomplete syndrome of renal tubular acidosis,” as described by Wrong 
and Davies,*) was observed, although the hyperchloremic acidosis in patients 
III 4 and III 8 was minimal. An attempt to uncover a clinically inapparent 
(lesser) impairment in hydrogen ion excretion was attempted in one instance 
by the administration of an acid load to the normal sibling III 6. Low con- 
trol values for ammonium and titratable acid excretion, perhaps due to low 
dietary loads of hydrogen ion, increased to values comparable to those of 
normal individuals following acid challenge,*° and the urine became sig- 
nificantly acid. Lesser degrees of expressivity, therefore, exhibited as mild 
acidosis without nephrocalcinosis, or as nephrocalcinosis without acidosis, 
or merely as impaired excretion of an acid load without either of the other 
manifestations, could not be documented in this family. 

The data in the newborn child (IV 8) aré%nadequate to draw many con- 
clusions at the present time. The slightly reduced carbon dioxide content 
of the serum during normal conditions, and the persistence of an alkaline 
urine during the ingestion of acidifying loads of ammonium chloride, sug- 


*Kindly performed by Dr. Edward G. Biglieri, University of California School of 
Medicine, San Francisco, Calif. 
Acidosis was corrected by the oral administration of approximately 120 ml./day of a 
solution containing 100 gm. of sodium citrate and 50 gm. of citric acid/L. of water. 
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gest that this child might be affected at this time. Data in newborn infants 
for the response to ammonium chloride are difficult to locate. The urine 
titratable acidity in the child IV 8, although increasing sevenfold following 
the ingestion of ammonium chloride, was generally lower than those values 
reported by Gordon, McNamara, and Benjamin for full term infants.** The 
fall in serum bicarbonate and the rise in the serum chloride were somewhat 
greater than normal, and the failure to acidify the urine was distinctly um- | 
usual for a child of this age. 

Data from previous reports **** are consistent with the presence of an 
etiologic genetic factor in this disorder. It should be appreciated that in 
some of these reports, the failure to demonstrate acidosis in certain indi- 
viduals with nephrocalcinosis or renal calculi (Figure 1) and the failure to 
detect abnormalities in other relatives might have been due to the lack of 
study rather than to the absence of such abnormalities.* Huth, Webster, 
and Elkinton have recently reviewed the data from these reports and have 
likewise concluded that an autosomal dominant genetic factor is probably 
involved.*® If this is indeed the case, then renal tubular acidosis might be 
considered an “inborn error of metabolism” whose defect in renal tubular 
function is governed by the lack of or alteration in some specific enzyme 
system or systems within the renal tubule.** **** The explanation of the 
underlying physiologic defect must obviously await further studies. 

The likelihood that a genetic factor determines the occurrence of renal 
tubular acidosis makes apparent the need to seek this disorder in the relatives 
of affected individuals. Discovery of this disorder early in its course and 
the institution of proper medical management are necessary if the compli- 
cations of renal calcification, pyelonephritis, osteomalacia, and potassium 
depletion ** ** *-*° are to be prevented. 


SUMMARY 


Study of a family in which at least seven members have renal tubular 
acidosis suggests that the underlying defect in renal tubular function is 
determined by an autosomal dominant gene. 


SuMMARIO IN INTERLINGUA 


Esseva studiate un familia in que al minus septe membros habeva acidosis reno- 
tubular con nephrocalcinosis. Iste datos representa nunc le plus forte evidentia 
reportate que le defecto subjacente in iste disordine es governate per un gen dominante 
autosomal. Tal datos rende apparente le desiderato de cercar le disordine in con- 
sanguineos de subjectos afficite. Le discoperta precoce e le institution del appropriate 
mesuras medical es necessari si le complicationes de calcification renal, de pyelo- 
nephritis, de osteomalacia, e de depletion de kalium debe esser prevenite. 


* Incomplete data suggest that the father in the report by Foss, Perry, and Wood * 
and the 50-year-old father, the 27-year-old brother, the 9-year-old son with nephrocalcinosis, 
and the 24-year-old sister in the report by Schreiner, Smith, and Kyle ?® might have been 
acidotic. 
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A COMPARATIVE STUDY OF VASCULAR RE- 
SPONSES TO THE INTRA-ARTERIAL AND 
INTRAVENOUS ADMINISTRATION 
OF VARIOUS VASODILATOR 
AGENTS * 7 


By WALTER Repiscu, M.D., F.A.C.P., Kurt Crinis, M.D., and J. 
Murray STEELE, M.D., New York, N. Y. 


THE management of an occlusion of an artery to an extremity has re- 
mained a major problem in spite of certain advances made in this field. 
Several technics for restoration of primary circulation by surgical means to 
a limb which has lost its mainline arterial supply have been developed. 
Technics available at present are arteriectomy with insertion of a graft,’ 
bypass without arteriectomy,’ endarteriectomy,® and various modifications of 
these procedures. Since there are limitations to the applicability and ulti- 
mate efficiency of these surgical methods,*” efforts to promote the develop- 
ment of collateral circulation have continued. Surgical methods designed to 
enhance collateral circulation include arteriectomy without grafting *° and 
sympathectomy.*® Local blocking of the regional paravertebral ganglia ** 
is equivalent to temporary reversible sympathectomy. The merits as well 
as the limitations of these methods have been widely discussed in the lit- 
erature *” ** and need not be repeated here. In addition, a search continues 
for drugs which would, by various mechanisms, be capable of enhancing col- 
lateral circulation in limbs totally or partially deprived of their primary 
arterial blood supply. 

Evaluation of the effectiveness of drugs is difficult in the chronic as well 
as in the acute stages of occlusive arterial disease.** Evaluation of improve- 
ment of chronic arterial insufficiency which may occur with or without 
therapy, and which is always slow, calls for critical clinical observation. 
Evaluation of methods of therapy designed to deal with acute arterial oc- 
clusion in an extremity is also difficult due to prognostic uncertainties. 
Where conditions warrant aortography, sufficient visualization of collateral 
channels may be obtained as a helpful prognostic aid. The prognosis of 
acute arterial occlusions occurring in patients who have been on long-term 
periods of oral administration of agents interfering with the action or the 


* Received for publication August 5, 1960. are. 
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formation of catecholamines is in our experience more favorable than in 
those not receiving such drugs. 

Most of the clinical studies reported in the literature have not been well 
controlled,**** but two interesting reports **** have dealt with the intra- 


arterial administration of various agents. 


We decided, therefore, to attempt 


to clarify some of the problems by ascertaining the vascular responses to 


TABLE 1 


Vascular Responses to Nine Vasodilator Agents 


Com- 
Generic Name | _ mercial 
Name 


Dose 
Used 


Pharmacologic 
Classification 


Action on Peripheral 
Blood Flow 


Side Effects 


Nylidrin hydro- | Arlidin 
chloride 


Diethylamino 
ethanol 


Chlorison 
amine 


Histamine 


Dibenzazepine 
phosphate 


Nicotinic acid 
Papaverine Same 


hydrochloride 


Tolazoline Priscoline 
hydrochloride 


Methionide of 
triaryl phos- 
phoric ester 


7 mg. 


50 ml. 


Adrenalin-like 
substance 


Amino alcohol 


Ganglionic 


blocker 


Active vasodilator 
of minute vessels 


Adrenergic 
locker 


. | Vasodilator of 


minute blood 
vessels 


. | Antispasmodic 


Partial sympatho- 
lytic agent 


Unknown 


Marked increase in blood 
flow to muscle; small in- 
crements in skin flow 


Increase in total flow; 
skin temperature: marked 
rise in glomus areas, in- 
consistent in blush areas 


Marked increase in total 
blood flow (skin and 
muscle) 


Moderate increase in total 
flow (short duration) ; 
skin temperature rise in 
blush areas only 


Marked increase in blood 
flow to skin with small 
increment to muscle 


Short-lived increase in 
total flow; skin tempera- 
ture rise in blush areas 
only 


Increase in total flow; 
skin temperature rise in 
blush areas only 


Increase in skin flow; 
occasional decrease, little 
or no increase in muscle 
flow 


Occasional small increase 
in total flow 


Extrasystoles, tachycardia 


“High” feeling, occasional 
nausea and vomiting 


Postural hypotension, con- 
stipation, blurring of 
vision 


Substernal oppression, 
shortness of breath, burn- 
ing of skin 


Dryness of throat, stuffi- 
ness of nose, tachycardia, 
occasional orthostatic 
hypotension, drowsiness, 
diarrhea 


Flushing of face and body, 
feeling of warmth, 
dizziness 


Shortness of breath, occa- 
sional chest pain, coughing 
paroxysm, sleepiness 


Burning of skin, tachy- 
cardia arrhythmias, ab- 
dominal pain, nausea, 
vomiting 


Dizziness, blurring of 
vision 


intravenous and intra-arterial drug administration under controlled condi- 
tions, in both healthy subjects and in patients with documented occlusive 
arterial disease. 


METHODS AND MATERIAL 


Immediate responses 
in extremity blood flow, surface temperature, blood pressure, and pulse rate 
were recorded in a control group of 17 subjects without evidence of cardio- 
vascular or renal disease (average age 55, range 35 to 68) and in a group of 
11 patients with documented obliterative disease of the peripheral arteries 


Nine vasodilator agents were tested (Table 1). 


1 
{ 
— 
Ecolid 3 mg.| 
Same 3 mg./ 
200 ml. 
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(average age 65, range 51 to 76). The results of intravenous administra- 
tion were compared with those achieved by intra-arterial injections in the 
two groups. In the group with obliterative disease the injection was made 
into the artery supplying the affected limb. 

The procedure consisted of measuring blood flow to an extremity with a 
large-limb venous occlusion plethysmograph** in a constant temperature 
room under basal conditions. Evaluations of various forms of venous oc- 
clusion plethysmography as a measurement of rate of peripheral blood flow 
have been presented in the literature repeatedly.”** Adaptation to the en- 
vironment (kept at 20° C. and 55% humidity) was ascertained by automatic 
quasi-continuous recording of surface temperature with a six-channel Speedo- 
max. Since surface temperature recordings provide only an indication of 
blood flow to the skin bed, while this study deals with total blood flow to 
the extremity, a detailed report on surface temperature findings has been 
omitted. The surface temperature recordings also provided a comparison 
of blush and glomus areas.* *® Estimation of cardiac output by means of 
sodium *° dilution curves, and calculation of renal plasma flow from constant 
infusion of para-aminohippuric acid, was done in at least one experiment 
with each of the drugs in the control group. In the diseased group, these 
two latter observations were not made for technical reasons; however, this 
was not considered a serious drawback, since the results in peripheral blood 
flow were, directionally, very similar in the two groups. A total of 155 
experiments was performed, each drug having been given about 15 trials. 


RESULTS 


Control Group: The effects of the nine vasodilator drugs upon peripheral 
blood flow, surface temperature, cardiac output, and renal plasma flow given 
intravenously have been compared with those following intra-arterial in- 
jection (Table 2). 

Total blood flow to the lower extremities increased in response to all 
agents, both on intra-arterial and intravenous administration. There were, 
however, marked quantitative variations. In all agents except chlorison 
amine and papaverine the increment in blood flow was always larger when 
the agent was given intra-arterially. Surface temperature recorded from 
a glomus area increased with the use of all nine agents; in seven, the increase 
was more marked on intra-arterial than on intravenous administration. 
Uniformly, responses occurred more promptly on intra-arterial administra- 
tion. This was particularly marked with the use of nicotinic acid, papa- 
verine, tolazoline hydrochloride, and methionide of triaryl phosphoric ester. 
Duration of responses varied with different drugs. The longest responses 
were recorded after ganglionic chlorison amine and adrenergic dibenza- 
zepine phosphate blocking agents, and after the epinephrine-like substance 


_ *Blush areas are chiefly face, neck, and upper anterior chest. The glomus areas are 
chiefly on fingers and toes. 
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TABLE 2 
Effects of Vasoactive Agents in Healthy Subjects 


Time (min.) Average Change in 
ncrease ncrease 
~ | in Blood | in Surface i Arterial Pul 
Tempera- Pressure Cardiac 

ture (C°) i (mm. ate Output 

Hg) min. 


Arlidin No change 
+15/10 +15 +41% 
Diethylamino 


60 
ethanol —10/0 | Nochange —20% 
Ecolid 90 
—30/29 +10 +43% 
Histamine 
—25/15 +15 No change 
llidar 
. —20/10 +20 No change 
Nicotinic 
acid i —10/0 +10 +43% 
Papaverine 
—15/10 | No change +42% 


Priscoline 


27 MI 


—10/0 | Nochange | No change 
—10/0 +15 —52% 


nylidrin hydrochloride (80 to 90 min.). Uniformly, duration of response 
was longer after intravenous than after intra-arterial administration; this 
was particularly striking with papaverine, tolazoline hydrochloride, and 
methionide of triaryl phosphoric ester. 

Cardiac output increased after administration of nylidrin hydrochloride, 
chlorison amine, nicotinic acid, and papaverine hydrochloride. It decreased 
with the use of diethylamino ethanol and methionide of triaryl phosphoric 


TABLE 3 
Effects of Vasoactive Agents in Patients with Occlusive Arterial Disease 


Time (min.) Average Change in 
Average Average 

Mode of Change 
Name of Agent Adminis- ry ‘Blood in Surface Q ial 
tration | Flow in % | Tempera- | Maximal rteri Pulse 


ture (C.) Response | Duration (rate/min.) 


Arlidin 
+#15/15 +15 

Diethylamino . 
ethanol : 60 —20/10 +10 


Ecolid 
—30/20 +10 
—25/15 +20 
—15/10 +10 
No change +15/10 +10 
+2° 


Histamine 
Ilidar 


Nicotinic acid 


Papaverine 


No change} _ +15/10 | No change 
+5.5° 


+4.0° +15/10 +15 
27 MI 42.5° 
43.5° —15/10 +15 


Priscoline 


1120 
a 
t 
Renal f 
Plasma 
Flow C 
3 (PAH) 
+21% 
+ 9.8% t 
—12.9% a 
—24% 
+29% 
+35.6% 
+17% 
/ 23 +5.5 22 57 
IA 33 +6.2° 5 25 +35% 
| IV 15 No change 40 65 
I 
I 
1 
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ester. It remained unchanged with histamine, dibenzazepine phosphate, 
and tolazoline hydrochloride. Renal plasma flow increased to some degree 
after all agents, except chlorison amine and histamine, after both of which 
there was a decrease in renal plasma flow. A striking increase in renal 
plasma flow was recorded after nicotinic acid. The responses in cardiac 
output and renal plasma flow were comparable after intravenous and intra- 
arterial administration. 

There was a significant drop in systemic arterial pressure only after 
the use of chlorison amine and histamine; the other seven agents affected 
arterial pressure very little, regardless of route of administration. 

Patients with Documented, Nongangrenous, Occlusive Arterial Disease: 
As in the control group, total blood flow increased in response to all of the 
nine agents (Table 3). The percentile increases were greater than those 
found in the control group, because of the lower resting flow (2 to 8 ml./min. 
per 100 ml. of tissue, as compared with 8 to 25 ml. in the control group). 
In response to six of the nine agents, namely, nylidrin hydrochloride, 
histamine, dibenzazepine phosphate, papaverine, tolazoline hydrochloride, and 
methionide of triaryl phosphoric ester, the increase in blood flow was greater 


se 

: after intra-arterial administration than after intravenous administration; 

id chlorison amine (ganglionic blocker) and nicotinic acid showed the reverse. . 
There was no difference when diethylamino ethanol was used. 

* The surface temperature rose considerably after administration of di- 
d benzazepine phosphate, histamine, and tolazoline hydrochloride, but showed 


no appreciable change after. that of nylidrin hydrochloride. Nicotinic acid 
and papaverine produced minor changes in surface temperature, recorded at 
the glomus areas. Intra-arterial administration produced a more prompt 
response than intravenous administration, as is shown in the control group. 

There was a delay in reaching maximal increase in blood flow with some 
of the drugs in the group with obliterative arteriosclerosis, compared with 
the control group. This delay occurred with seven drugs (all except di- 
ethylamino ethanol and papaverine) following intravenous administration, 
and with four agents (histamine, dibenzazepine phosphate, tolazoline hydro- 
chloride, and methionide of triaryl phosphoric ester) following intra-arterial 
administration. Duration of blood flow responses in the arteriosclerotic 
group was longer than in the control group with all agents except nylidrin 
hydrochloride on intra-arterial administration and papaverine, tolazoline 
hydrochloride, and methionide of triaryl phosphoric ester on intravenous j 
administration. As in the control group, only chlorison amine and hist- 
amine produced significant lowering of arterial pressure, while blood pres- 
sure changes were minimal following the use of other agents. 


DIscussION 


Responses were noted earlier when the agent was administered intra- 
arterially, but lasted longer when the intravenous route was used. This 
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was true for both the patients with obliterative arterial disease and for the 
control group. Therefore, when an immediate response is desired, the intra- 
arterial route is superior ; otherwise intravenous administration may be more 
useful. Responses in blood flow were also of greater magnitude after intra- 
arterial administration than after intravenous administration, which finding 
fortifies the conclusion that the intra-arterial route is more desirable when- 
ever immediate increase in regional blood flow is needed. 

In this study, surface temperature was useful only in indicating the dis- 
tribution of the increment in blood flow within the limb, i.e., greater or lesser 
degree of participation of the skin bed as a result of induced vasodilation.” 
Nylidrin, a substance related to Adrenalin, which is known to produce 
primarily an increase in blood flow to muscle, did not increase surface 
temperature. Dibenzazepine, a substance related to Dibenamine, which is 
known to produce primarily an increase in skin flow, caused marked increase 
in surface temperature. This is noteworthy since these differences in re- 
sponses occurred in the presence of comparable increases in total blood flow 
to the limb. These single dose studies again point to the necessity of con- 
sidering carefully the site of action of each peripheral vasodilator. 

With most of the agents used (including diethylamino ethanol) increase 
in peripheral blood flow was not associated with major changes in arterial 
pressure. Administration of a ganglionic blocker and of histamine to a 
lesser degree were, however, associated with a considerable drop in systemic 
arterial pressure. With a majority of agents producing increase in blood 
flow to an extremity, the effect seems unrelated to generalized vasodilation. 

The two agents (the ganglionic blocker and histamine) which lowered 
systemic arterial pressure to any great extent were the only ones to be fol- 
lowed by a decrease in renal plasma flow. Because of their hypotensive 
effect ganglionic blockers and, to a lesser degree, histamine are presumably 
not to be generally recommended as agents for production of increase in 
local peripheral blood flow. Moreover, their effect on renal plasma flow 
militates against their use where maintenance of renal blood flow is im- 
portant. 

Side Effects: The only drug which caused serious side effects was the 
ganglionic blocker, which induced severe hypotension (Table 1). The use 
of adrenergic blockers and of Adrenalin-like substances calls for caution in 
patients with associated heart disease, particularly those with coronary 
artery disease. Adrenergic blockers may also become troublesome in pa- 
tients with chronic pulmonary disease and a tendency to bronchospasm. In 
this study, no essential differences were observed in side effects in a 
comparison of the intra-arterial with the intravenous route of administration. 
Undesirable effects were, however, more frequent and pronounced in the 
diseased group than in the controls. The effects on blood flow were of © 
greater magnitude percentagewise in the patients with vascular disease than 
in the control group, and the onset of vascular responses was delayed. 
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SUMMARY 


Nine agents were tested for their actions on peripheral blood flow. In 
155 single dose experiments in man, intra-arterial and intravenous adminis- 
tration were compared in 17 controls and in 11 patients with nongangrenous 
obliterative arteriosclerosis of the lower extremities. 

Blood flow to the leg and foot and renal plasma flow were measured. 
Cardiac output was estimated. Arterial pressure, pulse rate, and surface 
temperature were recorded. Onset, duration, and magnitude of responses 
were charted. 

The intra-arterial route may be superior to the intravenous route in an 
acute emergency, in that a faster and greater increase in blood flow occurred, 
but the intravenous route gave a more prolonged response. Most agents 
capable of increasing blood flow to the extremities are without effect on 
systemic arterial pressure. Side effects are independent of the route of 


administration. 
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SUMMARIO IN INTERLINGUA 


Esseva studiate le responsas vascular al administration intra-arterial e intra- 
venose de agentes chimic sub conditiones controlate, tanto in subjectos normal como 
etiam in patientes con documentate morbo arterial. 

Novem agentes de vasodilatation esseva testate. Le responsas immediate in fluxo 
de sanguine in le extremitates, in temperatura superficial, in tension de sanguine, e 
in le frequentia del pulso esseva registrate in un gruppo de controlo de 17 subjectos 
libere de omne indicio de morbo cardiovascular o renal (de etates de inter 35 e 68 
annos, con un etate medie de 55 annos) e in un gruppo de 11 patientes con documentate 
morbo oblitterative del arterias peripheric (de etates de inter 51 e 76 annos, con un 
etate medie de 65 annos). 

In le gruppo de controlo, le fluxo de sanguine total verso le extremitates inferior 
cresceva a varie grados in responsa a omne le agentes testate tanto per via intra- 
arterial como etiam per via intravenose. In le casos de omne le agentes, con le ex- 
ception de chlorisonamina e papaverina, le augmento del fluxo de sanguine esseva 
semper plus marcate e plus prompte quando le agente esseva administrate per via 
intra-arterial. Le temperatura superficial in Je area de un glomo montava post le 
uso de omne le novem agentes. 

Le rendimento cardiac cresceva post administrationes de cinque del drogas. Le 
fluxo de plasma renal se intensificava plus o minus marcatemente post omne le agentes 
con le exception de chlorisonamina e,histamina. Le augmento esseva frappante post 
acido nicotinic. Le responsas in rendimento cardiac e fluxo de plasma renal esseva 
comparabile post administrationes intravenose e post administrationes intra-arterial. 

Un reduction significative del tensicn systemico-arterial esseva constatate sol- 
mente post chlorisonamina e histamina. 

In le gruppo de patientes con arteriosclerosis oblitterative, le fluxo de sanguine 
total esseva etiam augmentate in responsa a omne le novem agentes. Le procentages 
del augmentos esseva plus grande que in le gruppo de controlo (a causa del plus basse 
valores de base), sed un retardo in le attingimento del maximos de fluxo de sanguine 
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esseva notate in comparation con le gruppo de controlo. Solmente chlorisonamina 
e histamina produceva significative reductiones del tension arterial. 
Le effectos lateral non depende del via de administration. 


BIBLIOGRAPHY 


. Elkin, P. C., Cooper, F. W., Jr.: Surgical treatment of insidious thrombosis: 10 cases. 
Amer. Surg. 130: 417, 1949. 

. Deterling, R. A., Jr.: Experience with permanent by-pass grafts in treatment of oc- 
clusive arterial disease. Arch. Surg. 76: 247, 1958. 

. Cannon, J. A., Barker, W. F., Kawakami, I. G.: Femoral-popliteal endarteriectomy in 
the treatment of obliterative atherosclerotic disease. Surgery 43: 76, 1958. 

. Humphries, A. W., De Wolfe, V. G., Le Fevre, F. A.: Major arterial grafting in one 
hundred sixty-nine consecutive cases: preliminary report on incidence of success and 
failure. Arch. Surg. 74: 65, 1957. 

. Szilagyi, D. E., McDonald, R. T., Smith, R. F., Whitcomb, J. G.: Biologic fate of 
human arterial hemografts. Arch. Surg. 75: 506, 1957. 

. De Bakey, M. E., Crawford, E. S., Cooley, D. A., Morris, G. C.: Surgical consideration 
of occlusive disease of abdominal aorta and iliac and femoral arteries: analysis of 
803 cases. Ann. Surg. 148: 306, 1958. 

. Redisch, W., Tangco, F. F., Saunders, R. L. de C. H., in Peripheral circulation in health 
and disease, Grune and Stratton, New York, 1957, pp. 77-80. 

. Leriche, R., Stricker, P., in L’arteriectomie dans les arterites obliterante. Masson et Cie, 
Paris, 1933. 

. Shnayerson, N.: Arteriectomy for arterial obstruction in the extremities. Geriatrics 
6: 12, 1951. 

. Smithwick, R. H.: Lumbar sympathectomy in the treatment of obliterative vascular 
disease of the lower extremity. Surgery 42: 567, 1957. 

Seldon, T. H.: Regional anesthetic procedures around the vertebral column. Anes- 
thesiology 2: 669, 1941. 

. Nelson, A. R., Trimble, I. R.: Critique on the therapeutic value of lumbar sym- 
pathectomy. Surgery 39: 797, 1956. 

. Warren, R.: The diagnosis and treatment of chronic obliterative arterial disease of the 
extremities. Practitioner 175: 248, 1955. 

. Steele, J. M., Redisch, W.: Use of drugs in the treatment of peripheral vascular disease. 
J. Chron. Dis. 4: 327, 1956. 

. Allen, E. V., Barker, N. W., Hines, E. A., Jr.: Peripheral vascular disease. W. B. 
Saunders Co., Philadelphia, 1946, pp. 703-705. 

. Rose, O. A., Ebel, A.: Intra-arterial vasodilator agents in treatment of advanced oc- 
clusive arterial disease of extremities. J. Amer. Geriat. Soc. 4: 142, 1956. 

. Mufson, I.: Peripheral vascular diseases and their cure. J. A. M. A. 155: 1559, 1954. 

. Redisch, W., Wertheimer, L., De Lisle, C., Steele, J. M.: Comparison of various vas- 
cular beds in man. Their responses to a single vasodilator stimulus. Circulation 
9: 63, 1954. 

. Wertheimer, L., Redisch, W., Hirschhorn, K., Steele, J. M.: Pattern of surface tem- 
perature response to various agents. Circulation 11: 110, 1955. 

. Fletcher, E. S., Hall, J. F., Jr., Shaub, H. G.: The skin temperature of an extremity as 
a measure of its blood flow. Science 110: 422, 1949. 


{ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 1 
20 


TUBERCULOUS PERITONITIS * 
By F. F. Jounston, M.D. and J. P. Sanrorp, M.D., Dallas, Texas 


Ir advances in specific therapy and refinements in diagnostic procedures 
are to be fully utilized, the clinical patterns of infection require periodic 
critical re-evaluation and perhaps modification. Although tuberculous peri- 
tonitis was well described in the early 1900s,*’ except for several recent 
reports ***° it has received little attention in English medical literature 
subsequent to the widespread utilization of cultural methods for the identi- 
fication of tubercle bacilli, the employment of tuberculin skin tests, and the 
introduction of effective specific chemotherapy. 

This discussion reviews the clinical spectrum of tuberculous peritonitis 
and emphasizes the clinical features of the “ascitic” type of tuberculous 
peritonitis (a form not emphasized in recent reports), which often presents 
as an illness of abrupt onset, with fever and rigors, without associated leuko- 
cytosis, and in which negative tuberculin skin tests may be found in patients 
who are not overwhelmingly ill. 


CLINICAL MATERIAL 


All records, clinical and autopsy, of the Parkland Memorial Hospital 
were reviewed in which the diagnosis of tuberculous peritonitis was made 
between the years of 1943 and 1960. Records were excluded which con- 
tained insufficient information to establish a diagnosis or concerned patients 
in whom tuberculous peritonitis represented an incidental aspect of miliary 
or far advanced terminal tuberculosis. Thus, tuberculosis of the peritoneum 
represents the major site of tuberculous involvement in the patients being 
reported. 

A diagnosis of tuberculous peritonitis was accepted only if (1) acid-fast 
bacilli morphologically typical of Mycobacterium tuberculosis were demon- 
strated on smear of ascitic fluid in association with peritoneal “tubercles,” 
(2) Myco. tuberculosis was cultured from ascitic fluid, or (3) acid-fast 
bacilli were demonstrated in caseous granulomas on microscopic section of 
peritoneal tubercles. 

Twelve patients who met these criteria form the basis of this report. 
Four of these patients were seen by the authors. 


CLINICAL OBSERVATIONS 


The salient clinical features observed in this series of patients are re- 
corded in Table 1. There is a predominance of women: eight females to 


* Received for publication November 30, 1960. 

From the Department of Internal Medicine, The University of Texas Southwestern 
Medical School, Dallas, Tex. 

Requests for reprints should be addressed to Jay P. Sanford, M.D., Department of 
Internal Medicine, The University of Texas Southwestern Medical School, 5323 Harry 
Hines Boulevard, Dallas 35, Tex. 
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four males. The average age of the male patients was 55 years; in the 
group of females, the average age was 35 years. There was also a greater 
frequency of occurrence in the Negro race (11 of 12 patients). 

A history either could not be obtained or was unreliable in three patients. 
Seven of the remaining nine complained primarily of increasing abdominal 
girth, which often was of short duration, being of less than two weeks’ 
duration in four patients. In two patients, abdominal pain was the most 
prominent complaint and in both it was of short duration. The history 
of frank shaking chills with fever was elicited from four of the seven patients 
queried. 


TABLE 1 
Clinical Features of Tuberculous Peritonitis 
Presenting Complaints 
Major Evidence 
Case | Race* Basis of Temp. 
No. | Sex Age Diagnosis* Rigors* 
Symptom Duration 
1 |NM| 73 | Cas. gran. Moribund N.R. 99.6 N.R. Distended No 
Atpsy. abdomen 
2 | WF [| 21 | Cas. gran. Abd. pain 7 days 98.8 N.R. RLQ tender- No 
Bpsy. ness 
3 | NF 41 | AFB—Bpsy. Abd. enlarge- 3 mo. 104.2 Yes Ascites No 
ment 
4 |NM|] 25 | AFB—Cult. Abd. enlarge- 8 days 101.0 No Ascites No 
ment 
5 | NF | 17 | AFB—Smear Abd. cramps 8 days 102.8 Yes Ascites No 
and enlarge- 
ment 
6 | NF |} 30 Cas, gran. Abd. pain 14 days 98.2 N.R. | Ascites Yest 
psy. 
7 | NF | 62 | Cas. gran. Moribund N.R. 99.0 No Rigid No 
AFB— abdomen 
ult. 
8 | NF 18 | AFB—Cult. Diarrhea, abd. 7 days 103.6 Yes Ascites No 
AFB—Bpsy. enlargement 1 day 
9 | NF | Si - gran. Abd. enlarge- 24 mo. 98.6 N.R. | Ascites No 
psy. ment 
10 | NF | 42 = B—Cult. Abd. enlarge- 17 days 103.6 Yes Ascites No 
psy. ment 
11 | NM] 66 | Cas. gran. Abd. enlarge- 14 days 99.6 Yes Ascites Yes 
Atpsy. ment 
12 | NM] 55S | AFB—Bpsy. Unreliable _ 99.8 N.R. | Abd. tender- No 
ness 


* Legends: N, Negro (male, female); W, Caucasian; N.R., not recorded; AFB, acid-fast bacilli; Cas. gran., 
caseous granulomas; Atpsy., autopsy; Bpsy., biopsy; Cult., culture. 
¢ History of alcoholism; liver function studies not performed. 


Five of the 12 patients had temperatures of greater than 100° F. on 
admission. The most striking sign on physical examination was ascites, 
which was present in eight patients. In several patients the ascites was of 
marked degree and did not give the impression of being loculated. There 
were clinical findings to suggest cirrhosis in only two patients. 

There was no evidence of tuberculous involvement of the fallopian tubes 
in six of the eight women in the series (Table 2). Previous hysterectomy 
and bilateral salpingo-odphorectomy had been performed on two of the pa- 
tients. Seven of the eight females had been pregnant and had delivered 
viable infants, and one patient (case 5) subsequently became pregnant. It 
is of note that one patient (case 5) delivered three months prior to admission 
and another patient (case 8) had a spontaneous abortion three and one-half 
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TABLE 2 
Evidence of Pelvic Tuberculosis in Female Patients 
Maternity Status* 
Case Age Tubo-ovarian 
No. Abscess 
G. P. Ab. 

2 21 2 1 1 No 

3 41 1 1 0 No—Hyst. and BSO 1 yr. PTA 

5 17 1 1 0 No—Delivered 3 mo. PTA, sub- 

sequent pregnancy 

6 30 1 1 0 Probable 

7 62 2 2 0 No 

8 18 2 1 1 Yes—About 3$ wks. PTA 

9 51 0 0 0 No—Hyst. and BSO 13 yrs. PTA 
10 42 2 2 0 No 


* Legends: G., gravid; P., parity; Ab., abortion; Hyst., hysterectomy; BSO, bilateral 
salpingo-odphorectomy ; PTA, prior to admission. 


weeks prior to admission. An apparent association between pregnancy and 
tuberculous peritonitis was suggested by Kelly; * however, this was not 
substantiated by the observations of Faulkner and Everett.’ 

Laboratory findings in this series of patients are recorded in Table 3. 
Anemia was present in all 10 patients in whom initial hemoglobin values 


TABLE 3 
Laboratory Features in Tuberculous Peritonitis* 


Periph- | Differential Count Tuberculin Test 
1 No 99.6 6.5 8.5 79 13 N.D. Neg. 
2 No 98.8} 13.0 8.0 65 22 N.D. Bilat. apical in- 
filtrate 
3 | Probable} 104.2 9.0 14.0 76 18 PPD-2 + | Lt. pleural 
effusion 
4 No 101.0} N.D. | N.D. — ao OT 1:1,000} + | Neg.f 
S No 102.8 8.0 5.0 Ss? 30 OT 1:1,000} + | Bilat. basilar 
infiltrate 
6 No 98.2 8.7 7.9 75 25 N.D. Rt. pleural 
effusion 
7 Yes 99.0; 9.8 6.3 72 28 PPD-2 - — It. C-P 
angle 
8 No 103.6} 9.8 9.8 82 14 PPD-2 — | Rt. pleural 
effusion 
9 No 98.6} 9.0 4.3 60 38 OT 1:100 aa a, It. C-P 
angle 
10 No 103.6} 11.2 5.0 86 11 PPD-2 oe She It. C-P 
angle 
11 No 99.6] N.D. 6.3 86 14 OT 1:1,000 | — | Lt. pleural 
effusion 
12 Yes 99.8; 88 4.5 76 22 PPD-2 — | Rt. pleural 
thickening 


_ *Legends: OT, old tuberculin; PPD, purified protein derivative; N.D., not done; + posi- 
tive; — negative; C-P, costophrenic. 
ft At one-year follow-up, had moderately advanced pulmonary tuberculosis, 
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TABLE 4 
Liver Function Tests in Patients With Tuberculous Peritonitis 


Cam Temi, Evidence Bilirubin Serum Serum Alkaline BSP 
1 99.6 No N.D.* | N.D. N.D. N.D. N.D. N.D. 
2 98.8 No N.D N.D. N.D. N.D. N.D. N.D. 
3 104.2 No 0.2 3.4 4.0 5.4 3+ 9 
4 101.0 No N.D 3.6 4.2 N.D. N.D. 0 
102.8 No N.D 3.4 N.D. 1+ 
6 98.2 Yest N.D N.D. N.D. N.D. N.D. N.D. 
7 99.0 No 0.7 2.9 1.5 41 1+ N.D. 
8 103.6 No 1.6 25 21 23 0 10 
9 98.6 No 0.3 4.0 4.8 rae | 0 12 
10 103.6 No 0.2 3.2 3.2 2a 2+ 21 
11 99.6 Yes 1.0 3.8 3.6 5:7 3+ | 
12 99.8 No 0.7 a2 3.0 3.6 3+ 25 


*N.D., not done. 
t Definite history of alcoholism. 


were recorded, and in eight patients hemoglobin concentrations were less 
than 10 gm.%. Initial leukocyte counts were less than 10,000 per cubic 
milliliter in 10 of the 11 patients. In eight of the 11 patients, the differential 
leukocyte counts showed greater than 70% neutrophils. 

Tuberculin skin tests were performed on nine patients at admission 
(Table 3). It should be noted that three of the nine patients had negative 
tests utilizing second strength PPD (0.005 mg.) and one had a negative 
test utilizing 1:1,000 old tuberculin. Of the four patients with negative 
tuberculin reactions, only two might have been anticipated to demonstrate 
hypoergia to tuberculin: one was overwhelmingly ill (case 7) and the other 
was cachetic (case 12). 

Initial x-ray films of the chest demonstrated infiltrative lesions in only 
two patients. Evidence of pleural effusion, pleural thickening, or blunting 
of the costophrenic angle was noted in eight patients. In two patients the 
chest films were within normal limits. 

Liver function studies were performed in nine of the 12 patients (Table 
4). Retention of bromsulfalein was noted in seven of the eight patients 


TABLE 5 
Ascitic Fluid 
3 1.024 Not done 
4 =~ 1.022 7.2 Culture positive 69 
5 _ 1.022 5.0 Smear positive 75 
8 Greenish Culture positive 
9 Yellow/turbid 1.026 6.3 Not done _ 
10 Greenish-yellow 1.017 5.0 Culture negative sae 
11 Straw 1.014 Bel Culture negative — 
12 Serosanguinous _ 2.4 Culture negative — 
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studied ; however, four of these patients were febrile. Serum albumin levels 
were less than 3 gm.% in three of nine patients and in six patients the con- 
‘centration of serum globulin was equal to or greater than the concentration 
of albumin. Although it is difficult to be certain of the presence of cirrhosis, 
only two of these patients were clinically considered to have cirrhosis. 

Samples of ascitic fluid obtained from eight patients were studied (Table 
5). The protein content was greater than 5 gm.% in five of the six fluids 
analyzed. The concentration of sugar was normal in the two instances in 
which it was determined. Cultures and/or smears were positive for Myco. 
tuberculosis in three of six fluids, including the two specimens with normal 
sugar concentrations. 


TABLE 6 
Course of Tuberculous Peritonitis 
Follow-Up (years) 
Case Therapy 
Results Duration 
1 Died 
2 Lost 
a INH-PAS OK 3 
SM 
4 SM Lost thas 
5 INH-PAS OK 6 
SM 
6 INH-PAS OK 6 
7 Died 
8 INH-PAS OK 1 
9 INH OK 4 
10 , _INH-PAS OK 9/12 
11 Died 
12 INH-PAS OK 7/12 


* At one-year follow-up had moderately advanced pulmonary tuberculosis. 


The course of these patients is summarized in Table 6. Eight patients 
received antituberculous therapy of some type. The single patient treated 
with streptomycin alone (case 4) demonstrated improvement of the peri- 
toneal disease ; however, pulmonary tuberculosis developed during the course 
of therapy. Wichelhausen and Brown noted recovery in 23 of 26 patients 
treated with streptomycin alone; yet extraperitoneal tuberculosis was not 
controlled in eight of their patients.* The seven patients treated with 
isonicotinic acid hydrazide, either alone or in combination with streptomycin 
and/or para-aminosalicylic acid, have responded well. 


DIscussION 


The general clinical features of tuberculous peritonitis previously have 
been well documented. ‘These features, which are exemplified by this group 
of patients, include more frequent occurrence in the 20- to 40-year age group, 
a predilection for females, and a disproportionately greater frequency of 
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occurrence in Negroes. <A recent review of 34 patients seen at the Mayo 
Clinic between 1940 and 1958 differs from our experience; 19 of their 
patients were males, 20 patients were over 40 —s of age, and the onset 
of symptoms was insidious in all but two patients.** These differences most 
likely result from patient selection; our patents are medically indigent and 
66% of total admissions are Negroes. 

A family history of tuberculosis was not elicited from any of our patients; 
however, there has been a family history of tuberculosis elicited from one- 
third of the patients in most of the older series.*® ’ 

Tuberculous peritonitis has been subdivided on the basis of broad clinical 
features into two major types: (1) the plastic or adhesive type, and (2) 
the exudative or serous type. The relative frequency of occurrence of either 
form varies considerably. Faulkner and Everett’ noted 58% adhesive 
type and 22% serous type in 187 female patients, while Kahrs ** reported 
18% fibrotic, 44% serous, and 33% serofibrotic in a group of 169 patients 
(58% females). 

Symptoms in the plastic, fibroid type tend to be chronic with abdominal 
pain being a more prominent complaint than abdominal swelling. Fever is 
usually of low grade, and Osler * commented on the occurrence of subnormal 
temperatures in occasional patients. Examination of the abdomen com- 
monly reveals tenderness, occasional rigidity, or abdominal masses. The 
often described “doughy” abdomen is infrequently seen, being noted in 10% 
or less of patients.* *****»75*° This is the form of tuberculous peritonitis 
stressed in current textbooks.’ 

The exudative or serous form occurred in nine of the 12 patients in this 
series in whom tuberculous peritonitis represented the major site of tuber- 
culous involvement. The diagnosis of this form of tuberculous peritonitis 
often has been confused either with acute bacterial infections, particularly 
typhoid fever, or with intra-abdominal neoplasms.”* As observed in this 
group of patients, prominent symptoms included the relatively rapid onset 
of abdominal pain and swelling, which were often associated with fever and 
frank shaking chills. The occurrence of frank shaking chills has been noted 
by other authors; * ** ** however, this feature has not been stressed, and is 
often responsible for considerable delays in diagnosis, since rigors usually 
suggest bacterial infections rather than tuberculosis. The abdominal swell- 
ing is often associated with definite ascites. The specific gravity of the 
ascitic fluid exceeded 1.020 in three-fourths of patients in most reports,® ” 
except that of Burack and Hollister.*” Identification or isolation of Myco. 
tuberculosis by culture of ascitic fluid has been infrequent.” ***° Laboratory 
findings usually include anemia and a normal peripheral leukocyte count, 
the peripheral leukocyte counts being less than 10,000/cu. mm. in from 70 
to 95% of patients.* 1% 1% 1° 

X-ray films of the chest are usually normal, or may reveal pleural fluid 
or nonspecific changes such as pleural thickening. The absence of infil- 


Vol. 54, No. 6 TUBERCULOUS PERITONITIS 1131 


trative lesions suggestive of tuberculosis as noted by us in these patients has 
been reported in other series.** *° 

A most striking clinical feature, which often delays a correct diagnosis 
and which was first mentioned, though not emphasized, in the recent paper 
by Hughes et al.’* is the frequency of negative skin reactions either to purified 
protein derivative or to “old tuberculin” in patients who are not debilitated. 
Of the papers published in English which were reviewed, Shattuck recorded 
three negative reactions in 13 patients tested; * however, at that time inter- 
pretation was based upon a febrile response as a “positive” test. Burack 
and Hollister record the results of only one test, which was positive.*° 
Hughes and co-investigators ** noted negative skin reactions to both first and 
second strength PPD in three of 18 patients (17%). These three patients 
were not considered to be overwhelmingly ill. 


TABLE 7 
Sequence of Tuberculin Reversion in Case 8 


Tuberculin Test 
Date Comment 
Strength Result 
5/4/58 PPD-2 Neg. Rt. pleural effusion 
7/7/58 OT 1:1,000 Neg. Admitted—ascites 
7/9/58 OT 1:100 Neg. 
7/14/58 OT 1:1,000 Neg. 
8/8/58 PPD-1 Pos. 
8/19/58 OT 1:1,000 Pos. 


It has been stated that, except in extremely debilitated patients, negative — 
skin reactions virtually exclude tuberculosis as an etiologic agent.” This is 
particularly true in patients with serous tuberculous pleural effusions.” 
However, there are several reports in the foreign literature which point out 
that tuberculous peritonitis may be present without a positive skin test.*” ** 

The sequence of events noted in one young healthy patient (case 8) in 
this group suggests a mechanism for this seemingly paradoxical observation. 
This patient rapidly developed ascites in association with fever and rigors. 
At the time of admission, one day later, she had ascites and negative skin 
tests to both first and second strength PPD (0.005 mg., Table 7). A pre- 
sumptive diagnosis of tuberculous peritonitis was made, and antituberculous 
therapy was instituted. The diagnosis was subsequently confirmed. Four 
weeks after admission, repeat skin tests were positive. Similar reversion 
of negative results to tuberculin tests employing second strength PPD to 
positive results after initiation of therapy was observed by Lester and Atwell; 
however, all of their patients had overwhelming illnesses.** Dworski et al.*° 
demonstrated that injection of small numbers of tubercle bacilli into the 
peritoneal cavities of tuberculin-positive guinea pigs resulted in the outpour- 
ing of a volume of fluid several times greater than that observed following 
the same procedure in a normal tuberculin-negative animal. Oliviera- 
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Lima ** has shown that it is possible to hyposensitize tuberculin-positive 
individuals to as much as 10 mg. of old tuberculin by the repetitive admin- 
istration of defatted BCG organisms and old tuberculin. It seems reason- 
able to postulate the following sequence: A tuberculin-positive patient 
inoculates his peritoneal cavity with tubercle bacilli and/or their products, 
which results in the rapid development of ascites and a constitutional tu- 
berculin reaction, including fever and rigors. Conceivably, the quantity 
of “tuberculin” or tubercle bacilli absorbed is sufficient to hyposensitize the 
patient for a period of weeks; following this period, tuberculin skin test 
sensitivity reappears. 

The occurrence of tuberculous infections of the peritoneum in patients 
with cirrhosis and ascites noted by Osler* and Rolleston,® and recently re- 
emphasized by Burack and Hollister,*® often results in failure to suspect the 
tuberculous process. While this association occurred infrequently in our 
series of patients, the excellent studies of Burack and Hollister demonstrate 
the necessity for re-evaluation of patterns of infection. 

Thus, tuberculous peritonitis may present as a syndrome characterized by 
the acute development of ascites in an individual who is apparently tu- 
berculin-negative. It may also present as the well-described syndrome of 
ascites in tuberculin-positive individuals; the syndrome of unexplained fever 
both in cirrhotic and in older patients; the syndrome of chronic plastic 
fibroid peritonitis; or the syndrome of a fibrous encysted abdominal tumor. 


SUMMARY 


The clinical features of 12 patients with tuberculous peritonitis as the 
major site of tuberculous involvement have been reviewed. Three patients 
presented as the chronic fibroid form, whereas nine patients presented as the 
serous form. The serous form often began as an illness of abrupt onset 
manifested by abdominal swelling and fever, and without associated leuko- 
cytosis. This form of serosal tuberculosis often was associated with nega- 
tive tuberculin skin tests. It is postulated that the mechanism for this 
clinical paradox involves the transient hyposensitization of a tuberculin- 
sensitive individual. 


SUMMARIO IN INTERLINGUA 


Es presentate un revista del characteristicas clinic de 12 patientes in qui peri- 
tonitis esseva le centro principal del affection tuberculotic. Iste characteristicas 
general include (1) un plus alte incidentia in le gruppo de etates de inter 20 e 40 
annos, (2) un predilection pro femininas, e (3) un disproportionalmente frequente 
occurrentia in negros. Un anamnese familial de tuberculose non esseva documentate 
in ulle del casos de iste patientes. In tres le morbo se accusava in le forma fibroide 
chronic, in le altere novem in le forma serose. Le forma serose comenciava frequente- 
mente abruptemenie, manifeste per tumescentia abdominal e febre, e sin leucocytosis 
associate. Iste forma de tuberculose serosal esseva associate con negative tests cutanee 
a tuberculina in quatro del novem patientes. Es exprimite le opinion que le 
mechanismo del occurrentia de negative tests cutanee in patientes qui non es rabide- 
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mente malade depende de un hyposensibilisation transiente in un individuo qui es 


sensibile a tuberculina. 
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ELECTROPHORETIC AND ANALYTICAL ULTRA- 
CENTRIFUGE STUDIES IN SERA OF PSYCHOTIC 
PATIENTS: ELEVATION OF GAMMA GLOBU- 
LINS AND MACROGLOBULINS, AND 
SPLITTING OF ALPHA: 

GLOBULINS * + 


By W. J. Fesset, M.R.C.P. and B. W. Grunsaum, Ph.D., 
San Francisco, California 


PsycHotic patients have been shown to have an excessive incidence of 
rheumatoid factor and lupus factor in their seta.»? This paper reports the 
electrophoretic serum protein patterns of chronically psychotic patients who 
had positive serologic tests for rheumatoid factor and the patterns of certain 
control groups. 


MATERIALS AND METHODS 


A. Patient Material: The following sera of chronically psychotic patients 
were examined: (1) eighty-four sera known to contain rheumatoid factor 
(FII-positive group) ; (2) forty-six sera known not to contain rheumatoid 
factor or lupus factor (FII-negative group); (3) twenty-six sera, none of 
them containing the rheumatoid factor, obtained from a group of schizo- 
phrenic patients who had had the disease for from two to five years and who 
had definitely not received ataractic drugs during the past two years (“no 
drugs” group) ; (4) ten sera from male chronic schizophrenics who had had 
catatonic withdrawal to the point of mutism for from three months to two 
years in duration (“‘catatonic” group). 

The psychiatric diagnoses and medical status (where relevant) of the 
patients in the FII-positive and FIlI-negative groups have already been 
published.* 

B. Controls: An attempt was made to rule out long institutionalization 
as a factor by using as controls the sera from 50 long-term prisoners in 
Alcatraz Federal Penitentiary. None of these sera was found to contain 
rheumatoid factor or lupus factor. 

C. Analytical Methods: 

* Received for publication December 22, 1960. 

From The Langley Porter Neuropsychiatric Institute, California Department of Mental 


Hygiene, and the Departments of Psychiatry and Pediatrics, University of California School 
of Medicine, San Francisco, Calif. 

+This work was supported in part by a grant from the California State Department 
of Mental Hygiene and in part by a grant from the USPHS, Institute of Arthritis and 
Metabolic Diseases (Grant A-3774). 

Requests for reprints should be addressed to W. J. Fessel, M.R.C.P., The Langley 
Porter Neuropsychiatric Institute, 401 Parnassus Avenue, San Francisco 22, Calif. 
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1. Serum electrophoresis and quantification were carried out in a micro- 
electrophoresis cell using cellulose acetate as the supporting medium.* Ap- 
proximately 0.25 wL. of serum were applied to cellulose acetate strips 1.3 
cm. wide by 13.5 cm. long; a voltage of approximately 15 per cm. was 
applied for two hours, using a veronal buffer, pH 8.6, ionic strength 0.075. 
The strips were stained for protein with Ponceau-S. Quantification of the 
protein separation was then obtained by a Spinco Analytrol fitted with a 
modified microanalyzer attachment.* 

2. Analytical ultracentrifugation of certain sera was performed by the 
Institute of Medical Physics, Belmont, California. 

3. All sera were stored at between — 15° and — 20° C. until they were 
required for analysis. 

TABLE 2 
Incidence of Qualitative Abnormalities in Serum Proteins 


FII-Positive | FII-Negative No Drugs Catatonics Prisoners 
(Total: 83) (Total: 43) (Total: 26) (Total: 10) (Total: 50) 


Split alpha, globulin 9* (11%) | 1 (2%) 6f (23%) | 0 0 

Split beta globulin 19* (23%) | 11 (26%) | 20 (77%) | 7 (70%) | 21 (42%) 

Line in gamma globulin | 18 (22%) | 8 (19%) 1 (4%) 1 (10%) 0 

Abnormal shape of curve 
of gamma globulin 28t (33%) | 14t (33%) | 9t (35%) | 1 (10%) 0 


FII+, FII—, ‘‘No drugs,’’ and ‘‘Catatonics,’’ see footnotes to Table 1. 
Figures were tested for significance (chi-square test) as compared to results in prisoners’ 
sera. In those cases where the application of the chi-square distribution was questionable due 


to the small relative frequency, i.e., less than 10%, Poisson’s distribution was utilized and, in 
all cases, indicated significance with p < .0025. 

* Significant at 0.05 level: 

t Significant at 0.01 level. 

t Significant at 0.001 level. 


RESULTS 


The results in the five groups of sera are compared in Tables 1, 2, and 3. 
Figures 2 to 6 demonstrate some of the quantitative and qualitative changes 
which were found. 

Quantitative Disturbances (Table 1): The sera from psychotic patients, 
in comparison to sera from long-term prisoners, showed a significant diminu- 
tion in the mean alpha, and alpha, globulins. The mean total beta globulin 
tended to be elevated in certain groups. The mean gamma globulin was 
increased in all groups. 

Qualitative Disturbances (Tables 2 and 3): As Table 2 shows, several 
qualitative disturbances were noted in many of the sera of the psychotic 
patients. These were: (1) The appearance of a distinct line superimposed 
upon the gamma globulin; (2) An abnormal shape of the gamma globulin 
curve, as obtained from densitometric analysis, consisting of a marked lateral 
skew, an unusually sharp peak, or both; (3) A splitting of the alpha, 
globulin; and (4) The more frequent presence of beta, globulin in the sera 
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TABLE 3 


Ultracentrifugal Analyses of Serum Proteins 
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Serum 


—————— | Group 
Pt., Sex, Age 


Line in 


$19 
Globulin 
(mg. per 
100 ml. 
serum) 


S11 
Globulin 
(mg. per 
100 ml. 
serum) 


Psychiatric 
Diagnosis 


Significant Physical 
Findings 


FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 
FII+ 


A. R. (M 50) 

C. H. (M 65) 

C. L. (M 50) 

B, O. (M 65) 

C. R. E. (M 62) 
C. R. I. (F 53) 
De S. (F 62) 

H. I. (F 60) 

J. 1. (F 73) 

L. A. (F 64) 

L. O. (F 55) 

L. U. (M 62) 

M. A. (M 54) 
M. A. R. (M 54) 
N. E. (M 30) 
V. I. (M 46) 


FII+ 
FII-— 
FII- 
FII- 
FII-— 
FII— 
FII— 
FII-— 
FII-— 
N.D. 
Cat. 


Out- 
patient 


Y. A. (M 31) 
A. C. (M 17) 
A. P. (M 30) 
B. R. (M 50) 
F. A. (M 68) 
L. A. (M 50) 
M. E. (M 59) 
N. E. (M 22) 
V. I. (M 51) 

W. A. (M 52) 
L. O. (M 21) 
G, A. (F 38) 


+e 


208) 
3548) 
242) 


283°) 
511 
2750) 
345@) 
574(7) 
33202) 
413 
484(5) 
3498) 
5508) 
367°) 
321@) 


21800) 


425(5) 
1840) 


415) 
403) 


311@ 
2061) 
195 
533) 


S.R. hebe. 
C.B.S. (senile) 
S.R. cat. 
S.R. par. 
Presenile 
dementia 
C.B.S. with 
epilepsy 
Depressive 
psychosis 
S.R. hebe. 
C.B.S. (senile) 
S.R. par. 
S.R. schizo., 
affective 
C.B.S. ?cause 
S.R. cat. 
S.R. par. 
S.R. cat. 
Psychosis 
with 


convulsions 
S.R. par. 


S.R.C.U. 
S.R. cat. 
S.R. hebe. 
S.R. par. 
S.R. hebe. 
Korsakoff's 


psychosis 
R.C.U. 


S.R. hebe. 


S.R. cat. 
S.R.C.U, 


Left ventricular 
hypertrophy 
Hypertensive heart disease 


Rheumatic heart disease 


Congenital skeletal 
deformities 


Ehlers-Danlos syndrome 


Rheumatoid arthritis 


Rheumatoid arthritis 
Morning stiffness of knees 


Old myocardial infarction 


Tietze’s syndrome 
Club feet 
Rheumatoid arthritis 


Dystrophic calcification 


Congenital skeletal 
deformities 


Rheumatic heart disease 


Micrognathism 


S19 = amounts of S19 macroglobulin expressed as mg./100 ml. serum. 
S11 = refers to amount of protein, in mg./100 ml. serum, sedimenting out with a sedimentation constant in 


the ultracentrifuge of S11. 
myeloma. 


This is never found in health; the prototype of this protein is found in multiple 


Figures in parentheses refer to the number of standard deviations from the mean for the patient’s age and sex 
by which the value is elevated. 
FII+, FII—, and ‘‘No drugs,” see footnotes to Table 1, 
S.R. = schizophrenic reaction. 


Hebe. = hebephrenic. 
Cat. = catatonic. 


C.U. = chronic undifferentiated. 


Par. = paranoid. 


C.B.S, = chronic brain syndrome. 
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Fic. 1. Control serum obtained from prisoner. Normally soepat gamma curve. 


of psychotics than in controls. Examples of these disturbances are shown 
in Figures 2 to 6. It is emphasized that no disturbance, other than the 
presence of beta, globulin, was seen in any of the 50 control sera; that dis- 
turbances were found in the group known not to have received drugs for at 


Fic. 2. Serum of patient with depression. Distinctly split alphas. 
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including split alphas and prominent betas. 
least two years; and that the serum taken from an outpatient schizophrenic, 
who had not been in a state hospital for over two years, showed both the 
splitting of the alpha, globulin and the band formation within the gamma 


Fic. 4. Serum of patient CR. L tet Table 3). Distinctly split alphas. Sharp peak in 
gamma, which gives an abnormally shaped curve. 
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Fic. 5. Serum of patient C.R.E. (see Table 3). Abnormally shaped gamma curve. 


Table 3 shows ultracentrifugal analyses of 24 sera (16 FII-positive and 
8 FIlI-negative) in all of which the line in the gamma globulin was present 
and in some of which the splitting of the alpha, globulin was seen. Of these 
24 sera, 17 (12 FII-positive and 5 FIlI-negative), showed an elevation of 
the S19 macroglobulin which was two standard deviations or more from the 
mean for the patients’ age and sex. 


DIscussION 


This investigation was made because we had previously noted ** a higher 
incidence of rheumatoid factor and lupus factor, which are gamma globulins, 
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Fic. 6. Sera from four patients showing the line superimposed upon the gamma globulin 
band (at the right hand side of the strips). 
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in the sera of psychotic patients than in the sera of control subjects. Ex- 
amination of those psychotic patients showed only a few to have rheumatoid 
arthritis despite the excessive incidence of rheumatoid factor. The in- 
cidence of systemic lupus erythematosus and other connective tissue diseases 
was slightly higher than expected. 

There is evidence that the hypergammaglobulinemia we have demon- 
strated may result, at least in part, from an elevation in serum macroglobulin. 

1. About 33% of sera of psychotic patients (Table 2) had abnormally 
shaped curves of the gamma globulin. Such curves must result from a dis- 
proportionate increase of one, or several, of the many components of this 
fraction. 

2. Of 24 sera which showed a definite line superimposed upon the gamma 
globulin (on the electrophoresis strip) and which also had abnormally 
shaped gamma globulin curves (in the densitometric analysis), 17 contained 
$19 macroglobulin in amounts greater than two standard deviations from 
the mean for the patients’ age and sex (Table 3). 

3. The lines in the gamma globulin had a high dye uptake when stained 
for carbohydrate with periodic acid-Schiff (a high carbohydrate content 
is characteristic of macroglobulin*). Some hypergammaglobulinemic sera 
showed no lines in the gamma globulin when stained with Ponceau-S but 
showed clear lines when stained with periodic acid-Schiff. (These sera 
are not included in line 3 of Table 2.) 

4. After one patient (G. A., Table 3) had been given penicillamine 
(which dissociates macroglobulins), 1 gm. orally per day for ten days, her 
serum no longer showed the line in the gamma globulin. 

It seems probable that the elevation of macroglobulins found in some 
psychotic patients may account for the higher than normal incidence of 
positive FII tests we have reported.** S19 globulin, other than that 
present in the serum of patients with rheumatoid arthritis, may occasionally 
have the property of combining with S7 globulin and of producing a positive 
FII test. 

We are interested in the possibility that the hyperglobulinemia may play 
an important role in the pathogenesis of the psychosis. Two possibilities 
might be considered. First, it is known that many class S19 substances 
in human serum have antibody-like behavior.* Conceivably, a particular 
macroglobulin may have an affinity for specific constituents or essential 
metabolites of brain and, in excess, may cause brain damage or dysfunction 
at a molecular level. In support of this idea is the case of a patient with 
Waldenstr6ém’s macroglobulinemia who had a hemiparesis and epilepsy; 
at autopsy no cerebral pathology was found to account for these symptoms.° 
Second, there is the likelihood that hypergammaglobulinemia reflects an 
auto-immune process, with the patient’s own cerebral substance being an 
antigen. We have no evidence to support this idea. Only one serum of 
310 sera from psychotic patients formed precipitins in a reaction with calf 
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brain extract.2 Although about 10% of these sera gave inconstant and 
variable complement fixation reactions with a brain extract, normal sera 
behaved similarly. 

In studying such abnormalities, it is most important to recognize that 
a host of coincidental factors may cause disturbances in the body fluids of 
psychotic patients. Malnutrition, the disturbance in physiology due to 
prolonged immobility, drug treatment, and liver disease may all play a part. 

Psychotic patients may suffer from malnutrition because they do not 
always eat the food presented to them. However, simple nutritional de- 
ficiency does not produce disturbances in the electrophoretic serum protein 
pattern,° nor is there reason to suspect that any of the patients were suffering 
from a malignant protein deficiency akin to kwashiorkor. 

The general immobility which characterizes certain psychoses is not 
likely to be the cause of the abnormalities. They were no more severe 
in patients who had been in catatonic withdrawal for long periods of time 
(catatonic patients are likely to have the most severely disturbed physiology) 
than in other psychotic patients. In addition, a schizophrenic patient 
(patient G. A., Table 3), who was working full-time and was in apparently 
good present physical health, also had the line in the gamma globulin, 
elevation of macroglobulins (S19 = 533 mg. per 100 ml.), and the alpha, 
splitting. 

Patients who had not been given ataractic drugs for at least two years 
had electrophoretic patterns comparable to those who had been given such 
drugs. We do not know, however, whether treatment in the distant past 
could have produced permanent globulin. abnormalities. For example, 
insulin antibodies, resulting from the formerly fashionable insulin shock 
therapy, might have contributed to the hypergammaglobulinemia. 

We think it unlikely that liver disease could be the cause of the hyper- 
gammaglobulinemia because, as previously stated,’ (1) serum transaminase 
levels were almost all normal in the FII-positive group and were all normal 
in the FIlI-negative group, and (2) psychotic patients in a state hospital 
are presumably no more liable to cirrhosis of alcoholic or nutritional etiology 
than are prisoners in a Federal jail. 

Nevertheless, we recognize that other important factors may cause the 
hypergammaglobulinemia. Patients in a state mental hospital often live 
in crowded conditions which may predispose to imperfect hygiene and to 
epidemics. Most of the sera used in this study were taken from patients 
living under seemingly good environmental hygienic conditions, at least half 
of them in special research wards. However, psychotic patients may have 
unhealthy personal habits, such as coprophagy, which could produce chronic 
infection and serum protein changes. We were not aware of such extreme 
habits in any of our patients. One cannot be certain, however, that such 
habits were not present in the past and were reflected later in biochemical 
disturbances in the serum. Finally, there were no prevalent epidemics at 
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the time of sera collection, and none of the patients had had documented 
infectious hepatitis to account for the hypergammaglobulinemia. 

A curious finding, and one which we cannot explain, was splitting of the 
alpha, globulin. This was seen in 16 of 166 sera of psychotic patients and 
not once in the sera of the prisoners (Figures 2, 3, 4, and Table 3). It was 
seen most often (in six of 26 sera) in schizophrenics known not to have 
had ataractic drugs for two years. Nine of 84 FII-positive and one of 41 
FII-negative sera showed the phenomenon. We were able to examine 10 of 
the 16 patients whose sera showed splitting of the alpha, globulin. The 
psychiatric diagnoses were: schizophrenic reaction, seven; psychotic de- 
pression, two; psychosis with epilepsy, one. Physical examination showed 
that three of the 10 had rheumatoid arthritis; the other seven had no ap- 
parent or significant organic disease. (It, is of interest that we have since 
noted the same abnormality in the serum of an outpatient with rheumatoid 
arthritis who also had psychoneurotic depression. ) 

Reports have been made of similar findings in the alpha, globulin fraction 
in primary systemic amyloidosis,’ fulminating viral hepatitis,* and ob- 
structive jaundice. Sunderman and Sunderman *° saw 26 examples in the 
sera of 2,000 patients. They noted that seven of these patients had chronic 
myalgia, arthralgia, anemia, fever, emaciation, pleurisy, and dermatitis in 
the absence of any demonstrable etiologic agent. They made no mention 
of psychiatric disturbance. 

Alpha, globulins comprise several immunologically distinct compo- 
nents; ** the splitting implies that one or more of the components is present 
in increased quantity in these patients. Further observations are required _ 
to ascertain the significance of this increase. 


SUMMARY 


The sera of 162 patients with chronic psychosis were subjected to electro- 
phoresis on cellulose acetate. Qualitative abnormalities found were: (1) 
splitting of alpha, globulin in 16 (10%); (2) a sharp line superimposed 
upon the gamma globulin in 28 (17%); (3) an abnormally shaped gamma 
globulin curve, in the densitometric analysis, in 52 (32%). The main 
quantitative changes were (1) a mean hypergammaglobulinemia in all 
groups of patients, and (2) in some sera examined, a significant elevation 
of S19 macroglobulins. 

The effect of chronic confinement, malnutrition, liver disease, ataractic 
drug therapy, and other factors coincidental to the psychosis in influencing 
serum protein changes were discussed. It was believed that some of these 
factors could be ruled out. 

Other speculations about the significance of the findings included the 
possibility of the macroglobulin disturbance playing an important role in 
the pathogenesis of some psychoses. 
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More information is needed before the serum protein disturbance in 
chronic psychosis can be satisfactorily explained. 
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SuMMARIO IN INTERLINGUA 


Microelectrophorese a acetato de cellulosa esseva effectuate in seros de 162 
chronic patientes psychotic e 50 subjectos de controlo. Seros ab le sequente subjectos 
esseva usate: (1) 83 chronic patientes psychotic con seros continente factor rheu- 
matoide, (2) 43 chronic patientes psychotic con seros sin factor rheumatoide, (3) 26 
chronic patientes psychotic qui non habeva habite drogas ataractic depost duo annos, 
(4) 10 chronic schizophrenicos catatonic, e (5) 50 prisioneros a longe vista usate 
como subjectos de controlo. 

Le resultatos in le 162 patientes psychotic esseva comparate con illos in le 50 
prisioneros. Anormalitates qualitative esseva (1) fission de globulina alpha, in 16 
casos (10%), (2) un linea imponite super le zona de globulina gamma in 28 (17%), 
e (3) un curva de conformation anormal pro globulina gamma in 52 (32%). ste 
alterationes non esseva vidite in le seros del prisioneros. Le major anormalitates 
quantitative esseva (1) un moderate hypergammaglobulinemia in omne gruppos de 
patientes, (2) elevate macroglobulinas in 17 de 24 seros le quales habeva un linea 
in le zona de globulina gamma e le quales esseva examinate per ultracentrifugation 
analytic. 

Le effectos producite in le proteinas seral per le confinamento chronic, le mal- 
nutrition, morbo hepatic, le therapia a drogas ataractic, e altere factores coincidente 
con le psychose es discutite. Es opinate que certes inter istos pote esser excludite. 

Altere speculationes concernente le signification del resultatos include le pos- 
sibilitate que le perturbationes del globulina gamma e del macroglobulina es importante 
in le pathogenese de certe psychoses. Le globulina gamma o le macroglobulina 
poterea haber un affinitate de typo anticorporee pro constituentes specific o metabolitos 
essential del cerebro. Lor presentia excessive in le sero poterea reflecter un processo 
auto-immun. 
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THE DIFFUSE OBSTRUCTIVE PULMONARY SYN- 
DROME IN A TUBERCULOSIS SANATOR- 
IUM. I. ETIOLOGIC FACTORS * + 


By W. Y. Hattett, M.D.,i and C. J. Martin, M.D., F.A.C.P., 
Seattle, Washington 


More than a hundred years ago Laennec described both tuberculosis and 
chronic obstructive emphysema, but without relating them to each other.’ ? 
Subsequently, a relationship between these disorders has been suggested by 
Anno and Tomashefski,? who showed a high incidence of pulmonary em- 
physema in selected tuberculosis patients, and by Gaensler and Lindgren,‘ 
who found obstructive pulmonary disease in 42.6% of 780 tuberculous 
patients who were being considered for surgery. The present study of a 
general tuberculosis population was initiated to define any relationship be- 
tween the two diseases and to evaluate other factors of etiologic importance. 


METHOD 


The maximal expiratory flow rate ° and the vital capacity were measured 
in each of the 710 patients admitted to Firland Sanatorium during the year 
ending October 1959. A trained technician questioned each person on 
historical points and symptoms. If the initial maximal expiratory flow rate 


had been abnormal, this variable was again tested and the patient’s maximal 
breathing capacity and other pulmonary functions were measured after his 
acute symptoms had subsided. Data on the extent of the tuberculosis were 
obtained from the admission conference notes and from chest x-rays. All 
information was recorded on a special form and the data were then coded 
on IBM cards. The statistical methods used are described elsewhere.® 


RESULTS 


The diffuse obstructive pulmonary syndrome (DOPS) was found in 
34% of the patients studied. The severity of the airway obstruction and 
the related symptoms are described elsewhere.® Historical factors related 
to the incidence of obstruction are discussed below. 

Sex: Among the 509 men in the group, 184 (36%) had obstructed flow, 
and obstructed flow occurred in 57 (28%) of the 201 women. This sex 
difference is not significant (p > 0.05). 


* Received for publication December 27, 1960. 
Presented in part before the Medical Session of the American T rudeau Society, May, 


+ Suppo rted in part by a grant from the National Tuberculosis Association and in part 
by Grant H-1892 from the U. S. Public Health Service. 
t+ Present address: City of Hope Medical Center, Duarte, Calif. 
Requests for reprints should be addressed to C. J. Martin, M.D., Firland Sanatorium, 
1704 E. 150th St., Seattle, Wash. 
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Fic. 1. Relationship of age and maximal expiratory flow in 710 admissions for tuberculosis. 


Race: Most of the patients were of Caucasian extraction, although Negro, 
Oriental, American Indian, Mexican, Eskimo, Filipino, and other groups 
were represented. The incidence of obstructive pulmonary disease was 
lower in non-Caucasians, but when the data were corrected for age the dif- 
ference between ethnic groups disappeared (p > 0.05). 


Age: Figure 1 illustrates the increased incidence of abnormal flow rates 
with advancing years. The relationship between maximal expiratory flow 
(MEF) and age is significant (p < 0.001) and correlates well (r = — 0.489 
male, — 0.506 female). 

Tuberculosis Diagnosis: Figure 2 shows the relationship between ob- 
structed flow rates and the extent of tuberculosis. Minimal tuberculosis 
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Fic. 2. Relationship of extent of tuberculosis and expiratory flow rate. 
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occurred in 170 patients; 37 of these (22%) had abnormal MEFs (group 
mean MEF, 295 L./min.). Moderately advanced pulmonary tuberculosis 
occurred in 289 patients. Evidence of airway obstruction was found in 
87 of these (30%; group mean MEF, 270 L./min.). Far advanced tu- 
berculosis occurred in 161 patients, 92 (57%) of whom had abnormal 
MEFs (group mean MEF, 210 L./min.). Obstruction of the airways was 
found in 15% of 20 patients with extrapulmonary tuberculosis (group mean 
MEF, 290 L./min.). The relationship between MEF and the extent of 
tuberculosis was highly significant (p< 0.001). (The other 70 patients 
had inactive tuberculosis or another pulmonary disease. ) 


Cigarettes / day 


o 1/2 Pack 
e—  —e None 
e—-—-—e Former smokers 


Mean MEF //min. 


Age years 


Fic. 3. Relationship of smoking habits and maximal expiratory flow rate. 


The relationship between the extent of tuberculosis and the incidence 
of the diffuse obstructive pulmonary syndrome would be affected by age if 
far advanced disease were more likely to occur in older persons. Tests of 
association with the age factor controlled showed the degree of association 
highest in the group below age 40 (r = — 0.54 males, — 0.80 females) and 
the lowest in the group over age 60 (r =—0.24 males, — 0.35 females). 
These results suggest that the extent of tuberculosis is related to an abnor- 
mal maximal expiratory flow particularly in the younger age group. 

Since vital capacity (VC) is also related to the MEF ° and to the extent 
of tuberculosis, a similar test of association was performed on the relation 
of MEF and tuberculosis with the VC controlled. This test affirmed the 
relationship between far advanced tuberculosis and an abnormal MEF. 

Smoking: In Figure 3 the mean maximal expiratory flow for smokers 
and nonsmokers is plotted against age in years. One hundred thirty patients 
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were nonsmokers, 147 smoked no more than 10 cigarettes a day, 281 smoked 
10 to 20 cigarettes, and 73 smoked more than 20 cigarettes a day. Thirty- 
two patients had stopped smoking at least two years before being examined ; 
the remaining patients used other forms of tobacco. The number of cigar- 
ettes smoked was not significantly related to abnormal MEF (p > 0.05). 
Lack of relationship was also found in those using other forms of tobacco. 
In one group, comprising men less than 59 years old who had stopped smok- 
ing two or more years before, the incidence of abnormal MEFs was sig- 
nificantly high (p < 0.05), but no such relationship occurred in older men 
or in women who had stopped smoking. 

The duration of smoking in years appeared to be significantly related 
to the incidence of DOPS; however, when the age factor was controlled, 
the relationship was no longer significant. 

Occupation: Seven specific and four general categories‘ based on ex- 
posure to dusts, fumes, and smoke were used to evaluate any influence of 
occupation on the incidence of the diffuse obstructive pulmonary syndrome. 
Airway obstruction occurred in 62% of patients who had worked at metal 
mining, coal mining, or with stone products. This incidence was significant 
(p < 0.01) but the correlation was poor (Ab = 0.043). The duration of 
exposure to a given dust was not significant. 

No significant differences in the incidence of DOPS occurred among 
patients whose occupations were classified in general terms as business, 
professional, clerical, skilled labor, unskilled labor, students, housewives, 
and miscellaneous. Those in business, professional, and skilled labor posi- 
tions appeared to have a higher incidence of DOPS, but when the data were 
corrected for age the significance disappeared. 

Residence: The place of residence, urban or rural, and the portion of a 
lifetime spent in either location were coded. An urban area was defined 
as a population center with at least 10,000 inhabitants, or a smaller town 
with an industrial installation. Ten groupings were made on the basis of 
the sequence and time of residence. No grouping, or meaningful combina- 
tion of groups, was related to the incidence of DOPS. 

Asthma: A history typical of asthma was obtained for 67 patients, 46 
(68% ) of whom had obstructed flow rates. This incidence is significantly 
greater than that in the general study population (p < 0.001) ; however, the 
predictive efficacy of this factor was poor (A b = 0.087 male, 0.215 female). 
The age at which the asthma began and its duration were not significantly 
related to the incidence of the diffuse obstructive pulmonary syndrome. 
These figures do not include those patients who considered their present 
symptoms to be “asthma.” 

Allergies Other than Asthma: A history of allergies (hives, dermatitis, 
hay fever, or drug sensitivity) was not associated with any increase in the 
incidence of diffuse obstructive pulmonary syndrome. 

Family History of Allergies or Pulmonary Disease: No family history 
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of emphysema, asthma, hay fever, dermatitis, bronchitis, bronchiectasis, 
nonspecific pulmonary disease, tuberculosis, or a combination of these dis- 
eases appeared to be significantly related to the incidence of DOPS. 

Past Medical History: Abnormal flow rates were not related to a history 
of pneumonia, influenza, pertussis, head colds, or sinusitis. Because alco- 
holism is common among patients in tuberculosis sanatoria, this parameter 
was recorded but was found to be of no significance. Of the patients 
reporting three or more chest colds, each lasting a week, every winter, 51% 
had obstructed airways (p< 0.001). The correlation with obstructive 
airway disease was low because the number involved was relatively small. 

Other Diseases: One hundred disease categories were surveyed to dis- 
cover any relationship between the diffuse obstructive pulmonary syndrome 
and other diseases existing at the time of admission. Organic heart dis- 
ease, whether compensated or decompensated, was associated with a higher 
incidence of obstructive pulmonary diseases. However, such patients were 
older persons and when the age factor was controlled this significance dis- 
appeared. 

Twenty patients had primary pulmonary malignancies. MEFs indi- 
cating obstructive disease were present in 65%; 25% could not perform 
the test. Even when the ages of these patients are taken into account, the 
incidence is much higher than would be expected (p < 0.05). 

Peptic ulcer (active, inactive, or treated by gastrectomy) was not as- 
sociated with an increased incidence of DOPS. Of 47 patients with such 
a condition, 16% had obstructed airways. Conversely, 12 (5%) of the 
241 patients with airway obstruction had an ulcer, but 35 (7%) of the 469 
patients without evidence of obstruction gave a history of peptic ulcer. 

DOPS occurred in 17 (56%) of 30 patients with silicosis. Even after 
correction for other variables, this incidence is significant (p < 0.01). 

Thoracic Surgery or Alteration: Ninety-five patients had pleural disease 
of varying severity with or without parenchymal disease, four had unilateral 
diaphragmatic paralysis, and 64 had had resectional surgery, thoracoplasty, 
or both. Over 50% of this group had obstructed airways. When the 
factor of vital capacity was controlled, the incidence of obstruction was not 
significant (p >0.05). Thus the incidence of a reduced maximal ex- 
piratory flow in this group can be considered significant only if it is as- 
sumed that the reduction in vital capacity was more a reflection of the dif- 
fuse obstructive pulmonary syndrome than of the thoracic alteration. 


DISCUSSION 


The relationship between age and incidence of obstructive pulmonary 
disease might be expected. It is common clinical experience that the in- 
cidence of DOPS rises sharply in patients over 40. This observation has 
contributed to the thinking of some that this is a disease of disuse * or over- 
work.’ Because the age factor is significant the disease has sometimes been 
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considered to result from “wear and tear” or to be a degenerative condition. 

A specific relationship between DOPS and the extent of pulmonary 
tuberculosis has not been described previously, although Gaensler and 
Lindgren * reported that 42.6% of their patients with moderate or far ad- 
vanced pulmonary tuberculosis had emphysema by functional criteria. In 
the present study 39% of the patients with this degree of disease had airway 
obstruction. Current theories on the etiology and pathogenesis of em- 
physema that are applicable in relation to the extent of tuberculosis are: (1) 
chronic recurrent bronchial infection; (2) chronic trauma due to severe 
coughing; (3) inflammatory swelling of the bronchial mucosa and/or im- 
pairment of ciliary action; and (4) premature aging.*® Routine broncho- 
scopy in tuberculosis does not often reveal tuberculous or nonspecific bron- 
chitis in the visible tracheobronchial tree. If either condition is present, 
it must be in the smaller airways. With improvement and reduction in 
sputum, amelioration of the DOPS would be expected. No such change 
was found in 30 patients after a period averaging eight months. Although 
values fluctuated from patient to patient, no mean change in MEF, MBC 
or vital capacity occurred.® 

The relationship of lifelong trauma to the development of DOPS remains 
speculative. Tuberculosis adds cough, to traumatize the lung further. In- 
fection and scarring are also added. These insults to the lung tissues may 
cause a change in the mechanical properties of the lung, such as loss of elastic 
recoil, and may result in obstructive airway disease. Whether these changes 
result in premature aging ofthe lung is unknown, but additional investiga- 
tion seems to be warranted to establish the relationship between the extent 
of tuberculosis and the diffuse obstructive pulmonary syndrome. 

Bell * has shown that tuberculosis in the rabbit can lead directly to the 
production of dilated lung spaces, and bullae have been observed in asso- 
ciation with tuberculosis in man.’*** There is little other pathologic evi- 
dence indicating a granulomatous etiology of DOPS. 

Questions to provide information on the possibility that tuberculosis may 
predispose to emphysema or vice versa were incorporated in this study 
when it became evident that the association existed. From the history and 
clinical data an attempt was made to determine whether tuberculosis or 
DOPS had temporal precedence. For half the patients no such decision 
could be made, and the remaining patients were equally divided among those 
who had tuberculosis first and those who had a preceding diffuse airway 


_ obstruction. 


It is possible that tuberculosis is more likely to develop in the patient 
with chronic DOPS and to reach greater severity before he becomes suf- 
ficiently alarmed to seek medical attention. In the advanced cases of em- 
physema pre-existing symptoms of respiratory infection, cough, shortness of 
breath, and fatigue, would differ little from those produced by tuberculosis. 
Obstructive emphysema, being a disease of abnormal ventilation to perfusion 
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ratios, produces pulmonary areas with high alveolar oxygen concentrations. 
These areas will allow greater mycobacterial growth. If such were the case 
and these were the large spaces seen pathologically, tuberculosis would be 
expected to develop in those areas showing a predilection for emphysema. 
McLean ** has stated that the transition of a centrilobular to a diffuse 
emphysema pattern usually occurs first in one part of the lung and most often 
in the upper lobe. This would coincide with the usual location of adult 
tuberculosis. Thus in the pathologic specimens described as having em- 
physema around a tuberculous lesion, the emphysema might have had 
temporal precedence. 

Absolute lack of confirmation of certain factors heavily stressed by other 
authors discussing the production of DOPS is an unexpectedly prominent 
result of this study. Chronic bronchitis, prevalent in Great Britain, has 
been equated by some authors with emphysema, as reported in the United 
States. Fletcher * and Higgins ** report a ratio of men to women as high 
as four to one in chronic bronchitis. Gaensler and Lindgren * noted a ratio 
of 3.76:1 in 100 cases of emphysema in the United States. In each of 
these studies there has been a selection of cases based on geography, oc- 
cupation, extent of tuberculosis, et cetera. In patients coming from the 
areas supplying the tuberculosis admissions to Firland Sanatorium there 
is no sex-related difference in the incidence of DOPS. 

The mean mortality from chronic bronchitis has been reported to be two 
or three times greater in those who resided in cities rather than in the 
country. In the present tuberculosis population no influence of urban or 
rural living upon the incidence of airway disease was found. This finding 
is in keeping with the comparison made by Higgins ** between an agricul- 
tural valley and an industrial area with high air pollution. The nonminers 
in the industrial environment had symptoms and disabilities similar to those 
of the residents in the agricultural community. This demonstrates the 
importance of occupational exposure rather than that of atmospheric pol- 
lutants in general. 

Our survey agreed with other studies, showing that patients who had 
once been miners had a significantly higher incidence of DOPS.** No asso- 
ciation between skilled or unskilled labor, indoor or outdoor work, or seden- 
tary or active occupations could be demonstrated. This result is contrary 
to Fletcher’s study *° of chronic bronchitis in England. He found that it 
affects laborers five times as often as it does the managerial class, and de- 
scribed it as a disease of the social strata. Pemberton ** has pointed out that 
social differences are not as apparent in the United States as they are in 
Great Britain, and the present findings correspond with his and with those 
of Motley ** in the United States. The significant occupational relationship 
of DOPS and mining in this study is particularly evident in the patients 
with silicosis who have a high incidence of DOPS. 

Of the other disease states pulmonary malignancies were associated with 
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a significantly higher incidence of the diffuse obstructive pulmonary syn- 
drome. Contrary to other studies,” peptic ulcer was not related to the 
incidence of DOPS. As gastrointestinal x-rays were not performed on 
every admission, the present results reflect the information obtained by the 
interrogator, in combination with the clinical history and physical examina- 
tion as recorded on the patient’s chart. It has been stressed in other studies 
that peptic ulcer in emphysema is often silent. Thus, this relationship may 
have been missed. 

Association between smoking and chronic bronchitis has been reported 
from England ** and between smoking and emphysema in the United States.” 
In this country, studies using the same screening apparatus as in the present 
study have borne out the association of smoking and DOPS.** Physiologic 
studies by Wilson and his co-workers ** have confirmed the existence of small 
but significant differences in various measurements of pulmonary function 
between smokers and nonsmokers. In tuberculosis patients admitted to 
Firland Sanatorium, the flow rates of smokers and nonsmokers do not 
differ as a result of either the amount or the duration of smoking. The 
one group having more DOPS comprised men below the age of 59 who 
had ceased smoking two or more years before. Were advancing symptoms 
of this disease enough to warrant giving up the habit? Certainly in the 
older age group, those who had ceased smoking had no greater frequency 
of the diffuse obstructive pulmonary syndrome. Perhaps the small dif- 
ferences between smokers and nonsmokers shown by others become insignifi- 
cant in the presence of a major condition such as tuberculosis.* 

Recent investigations have shown a high sweat chloride content in many 
individuals with emphysema, and in their relatives. This finding is also 
associated with consanguinity of children having mucoviscidosis and has led 
to the assumption that many cases. of emphysema are formes frustes of 
mucoviscidosis.”* If mucoviscidosis were a significant factor in the produc- 
tion of DOPS, correlation with a family history of respiratory disease or 
emphysema should have been found. The findings presented agree with 
those of Hurst,”° who found no familial factor for emphysema or for the 
“chronic bronchitis syndrome.” If mucoviscidosis were a significant factor, 
we might also expect a long personal history of bronchitis, asthma, frequent 
respiratory infections, sinusitis, et cetera. Such findings would also be 
supported by the suggestions of Leopold and Gough” and by those of 
McLean ** that a bronchiolitis or a peribronchiolitis is the initial lesion in 
emphysema. A history of bronchial asthma was associated with a higher 
incidence of DOPS. Chest colds of long duration or great frequency 


* On a topic such as smoking it is difficult for the examiner to avoid injecting bias into 
the study. In the present investigation all information was obtained from the patient by a 
technician who had no preconceived notions regarding the associations between the tests 
and the habit. Abnormal function tests were rechecked by other technicians unaware of the 
patient’s smoking history. The bias on the part of the authors prior to the study would 
have been to indict tobacco as contributing to airway obstruction. 
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were also related. Other respiratory infections or inflammations were not 
significant. 

Search for etiologic factors common to all cases of the diffuse obstructive 
pulmonary syndrome may be unrealistic if several disease states have in 
common airway obstruction. 


SUMMARY 


The diffuse obstructive pulmonary syndrome, as determined by a meas- 
urement of the maximal expiratory flow rate, was present in 34% of the 
patients admitted to a tuberculosis sanatorium in a one-year period. The 
most significant factors associated with this incidence were age and severity 
of tuberculosis. Patients with bronchial asthma, pulmonary malignancy, 
frequent protracted chest colds, and clinical evidence of silicosis had a 
significantly high incidence of the diffuse obstructive pulmonary syndrome. 
The sex or race of the patient was not related. The influence of tobacco 
habits, residential history, family history, and the past medical history of 
allergies, chronic sinusitis, peptic ulcer, pneumonia, influenza, pertussis, or 
head colds was negligible. 


SuUMMARIO IN INTERLINGUA 


Le patientes in 710 consecutive admissiones in un sanatorio de tuberculose esseva 
interrogate con respecto a lor symptomas e lor antecedentes medical. Esseva deter- 
minate in omne le casos le maximo del fluxo expiratori e le capacitate vital. Si le 
fluxo o le volumine esseva anormal, plus complete studios esseva effectuate in le 
laboratorio de function pulmonar. 

Trenta-quatro pro cento del patientes in iste admissiones pro tuberculose habeva 
morbo obstructive del vias aeree. Le plus significative factores associate con iste 
incidentia esseva le etate del patientes e le severitate del tuberculose. Vinti-duo pro 
cento del patientes con grados minime de tuberculose, 30% del patientes con moderate- 
mente avantiate formas de tuberculose, e 57% del patientes con avantiatissime tuber- 
culose habeva anormalitates del fluxo expiratori. 

Patientes con asthma bronchial, malignitate pulmonar, frequente e prolongate 
episodios de catarrho thoracic, e evidentia clinic de silicosis habeva un significative- 
mente elevate incidentia del diffuse obstructive syndrome pulmonar. Sexo e racia 
non esseva correlationate con le condition. Le influentia de habitudes nicotinic, del 
antecedentes residential, del anamnese familial, e del antecedentes medical de allergia, 
sinusitis chronic, ulcere peptic, pneumonia, influenza, pertusse, o catarrhos de capite 
esseva negligibile. 
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THE DIFFUSE OBSTRUCTIVE PULMONARY SYN- 
DROME IN A TUBERCULOSIS SANATORIUM. 
II. INCIDENCE AND SYMPTOMS *t 


By C. J. Martin, M.D., F.A.C.P., and W. Y. Hatiett, M.D.,? 
Seattle, Washington 


Ir is increasingly evident that a diffuse obstructive pulmonary syndrome 
is often associated with tuberculosis.»* A considerable number of patients 
in sanatoria require treatment for chronic obstructive pulmonary emphysema 
as well as for tuberculosis, and deaths in these institutions now occur more 
often from emphysema than from progressive tuberculosis. This study was 
initiated to determine the prevalence and severity of obstructive airway 
disease among patients admitted to Firland Sanatorium. 


METHOD 


During the year ending October 1959, a trained technician questioned 
the 710 patients who were at least 16 years old and who were admitted for 
the first time concerning pertinent historical points and symptoms. The vital 
capacity was measured, and the maximal expiratory flow rate was ascer- 
tained with the “puffmeter” described by Goldsmith. The mean of the 
three best values of five for the maximal expiratory flow was recorded. 
If the flow rate or volume was abnormal, the patient’s condition was evalu- 
ated in the cardiopulmonary laboratory, where the maximal breathing 
capacity with and without bronchodilators, the maximal expiratory flow, and 
the vital capacity were measured. When indicated, the oxygen saturation, 
carbon dioxide content,* and pH of the arterial blood were measured. The 
Pco, was calculated from a Singers-Hastings nomogram.° 

Data on the extent of the tuberculosis and on the secondary diagnoses 
were taken from the clinical charts. X-rays were read with special atten- 
tion to the extent of tuberculosis and to any evidence of emphysema. The 
information was recorded on punched cards § and was subjected to statistical 
analysis by use of the chi-square test,° and by tests of correlation’ and 
association.*® 

Since the flow rates and volumes might change with a clearing of the 
tuberculosis, or as a result of a reduction in sputum, cough, and toxicity, 


* Received for publication December 27, 1960. 
Presented in part before the Medical Session of the American Trudeau Society, May, 


+ Supported in part by Grant H-1892 from the U. S. Public Health Service and in 
part by a grant from the National Tuberculosis Association. 

t Present address: City of Hope Medical Center, Duarte, Calif. 

Requests for reprints should be addressed to C. J. Martin, M.D., Firland Sanatorium, 
1704 E, 150th St., Seattle 55, Wash. 

§ International Business Machines Corporation. 
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30 patients studied soon after admission were again studied eight months 
later. Although changes occurred in some patients, these were random, 
and no significant changes in the mean expiratory flow or vital capacity 
occurred in the group as a whole. 


RESULTS 


Flow Rates: Normal expiratory flow rates ascertained by the method 
used exceed 260 L.,/min. for men and 210 L./min. for women.* In 241 
patients (34% of the group) the maximal expiratory flow (MEF) was 


~ below these levels. In 51 patients (7%) the MEF was not measured 


because they were physically or mentally unable to cooperate. 


i 
"MILD" 
(MEF >1I60) 


15 % 


MEF |>260 (men) 76 
> 210 (women) " MODERATE " 
(MEF 110-160) 
% 
\ TSEVERE" 
\ (MEF <I10) 
8% 
\ 


Fic. 1. Incidence of abnormal expiratory flow rates in tuberculosis patients. 


~ 


In 111 patients (15%) the obstructive airway disease was mild; the 
maximal expiratory flow was above 160 L./min. but below the normal 
values (Figure 1). These patients were for the most part asymptomatic. 
Moderate obstruction (MEF, 110 to 160 L./min.) was present in 76 patients 
(11%), and in 54 patients there was severe obstruction, MEF being less 
than 110 L./min. 

The maximal breathing capacity (MBC) was measured in 168 of the 
241 patients with low MEFs (Figure 2). The maximal breathing capacity 
correlated well with the maximal expiratory flow (r—=0.768 for males, 
0.845 for females). In 102 patients the MBC was again measured after 
administration of a bronchodilator aerosol (Aerolone Compound). In 
70% of these the rise in the predicted maximal breathing capacity® was 
less than 12%. The change in MBC with administration of broncho- 
dilators was not related to the severity of the airway obstruction. 
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Vital Capacity: The vital capacity (VC) was significantly related to 
the maximal expiratory flow (r= 0.755 for males, 0.671 for females). 
Additional study of this relationship showed that normal individuals with 
a vital capacity of 2 L. or more can produce a normal MEF. Five men 
and 14 women had a VC of less than 2 L. Correction for these few cases 
made little difference in the incidence. 


Maximal breathing capacity //min. 


50, Y =0.768 mole 
0.845 female 

40- 

30- 

20 


50 100 150 200 250 300 350 400 
Maximal expiratory flow |/min. 


Fic. 2. Relationship of maximal breathing capacity and maximal expiratory flow rate. 


Blood Gas Content: Blood gas analysis was performed consistently only 
on those patients with an MEF of less than 110 L./min. An arterial 
oxygen saturation of 94% or lower was found in 31 patients (4%). 
Certainly this must be the lowest incidence of hypoxia possible in this 
population. In eight male patients (1.1%) the arterial Pco, was greater 
than 49 mm. Hg. 


SyMPTOMS 


Dyspnea: On the basis of the New York Heart Association classification 
of functional capacity,*° dyspnea was coded from 0 to IV. Table 1 shows 
the correlation between the symptom (dyspnea) and the MEF (r = — 0.689 
for male and female). Among the historical points used to classify the 
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degree of dyspnea, the single exercise best correlated with the maximal 
expiratory flow was the number of stairs climbed before the onset of dyspnea 
(r= 0.528 for males, 0.428 for females). Only one of 25 men having 
severe diffuse obstructive pulmonary syndrome (DOPS) or an MEF below 
110 L./min. had no complaint of shortness of breath. This group averaged 
10 stairs before onset of dyspnea. Men with moderate, diffuse obstructive 
pulmonary syndrome or with an MEF between 110 and 160 L./min. aver- 
aged 20 stairs before the onset of shortness of breath. Ten (23%) of this 
group denied having dyspnea. Men with mild DOPS averaged 30 steps 
before the onset of shortness of breath, and 65% denied having exertional 
dyspnea. 
TABLE 1 


RELATIONSHIP OF DYSPNEA AND ABNORMAL FLOW RATES 
(men and women) 


5 No Dyspnea Mild Moderate Severe Incapaci- 
low 
Rates (O) or Dyspnea | Dyspnea | Dyspnea tating 
Unknown (I) (IZ) (II) |Dyspnea IZ 
Normal 324 101 27 10 7 
Abnormal 73 a4 8 
43 60 82 53 
Flow Rates 


The duration of dyspnea correlated poorly with the incidence of an 
abnormal MEF (r =—0.176 for males, —0.184 for females), but the 
trend indicated that the longer one had had dyspnea the more likely he was 
to have an abnormal maximal expiratory flow. 

Cough: The number of years during which patients experienced symp- 
tomatic cough was unrelated to the incidence of airway obstruction. The 
probability of an abnormal MEF increases with the severity of the cough 
(y= 0.40). Mild cough was defined as one occurring once or twice daily, 
or as “smoker’s cough,” and moderate cough as one occurring several times 
daily. The incidence of obstruction was 50% among patients suffering 
from severe cough, which was defined as one occurring at least once an 
hour or awakening the patient at night. During the test of the maximal 
expiratory flow 30% of those with abnormal values and 13% of those with 
normal flows coughed. 
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Sputum: The nature of the sputum was classified as clear and thin, 
mucoid, or purulent. The probability of abnormal flow rates was greatest 
for those with purulent sputum (p< .01). The volume of sputum was 
divided into three categories: less than two tablespoonfuls daily, two to four 
tablespoonfuls daily, and more than four tablespoonfuls daily. Patients who 
raised more than four tablespoonfuls of sputum daily had a higher incidence 
of abnormal flow rates, and this was true even after the nature of the 
sputum was controlled (p< .05). The predictability of an abnormal MEF 
from knowledge of the volume and nature of the sputum, however, was 
poor (Aab=0). This does not indicate a lack of association, but indicates 
a lack of predictive efficiency of the variable character of sputum. 

Dizziness and Syncope; Clubbing and Cyanosis: Dizzy spells or syncope 
occurring with cough or exertion were experienced by 14% of the patients 
with the diffuse obstructive pulmonary syndrome and by 6% of those 
without airway obstruction (p< .01). Occurrence of these symptoms 
without cough or exertion had no significance. Again, the predict- 
ability of an abnormal MEF from knowledge of this parameter was poor 
(Aab = 0.137). 

The incidence of obstruction was 70% in patients who showed clubbing 
of the fingers, and was 66% in those with occasional or constant cynanosis. 
However, the number of patients with these symptoms was small; only 3% 
of the patients with airway obstruction showed clubbing and only 4% had 
cyanosis. 

Orthopnea: Seventy-two per cent of the patients with orthopnea had 
DOPS (p< 0.001). Of the patients mentioning paroxysmal nocturnal 
dyspnea, 75% had airway obstruction. The incidence of obstruction was 
similar in those complaining of both orthopnea and paroxysmal nocturnal 
dyspnea (p < 0.001). 

Swelling of the ankles was reported by 25 patients, 15 of whom had the 
diffuse obstructive pulmonary syndrome (p < 0.01). 

X-ray Findings: The extent of tuberculous involvement that was visible 
on x-ray film correlated moderately well with the MEF (r = —0.404 for 
male, —0.46 for female). 

Chest x-rays showing a large chest volume, a flattened diaphragm, 
hyperlucent lung fields, and a small heart (signs usually considered diag- 
nostic of emphysema) were present in 49 cases. Abnormal flow rates were 
also present in 35 of these. In seven the maximal expiratory flow could 
not be measured because of patient illness or uncooperativeness. X-ray 
findings suggestive of emphysema (by any two of the above criteria) were 
present in 67 cases and were accompanied by reduced MEFs in 31. Two 
patients in this group were unable to perform the tests. Despite these 
findings the correlation between an x-ray reading of emphysema and an 
abnormal MEF indicates little ability to diagnose airway obstruction from 
x-ray films (Ab = 0.07 for female, 0.14 for male). 
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The presence of diffuse pumonary densities was not associated with a 
significantly increased incidence of reduced maximal expiratory flows. 


Discussion 
The incidence of emphysema reported in various papers seems to be 


dependent upon case-finding methods and upon the definition of the condi- 


tion. Anderson** reports an incidence of 2 to 5% in autopsy cases. 
McLean,” who used the criteria of pathology, reports a 6.7% incidence. 
Anno and Tomashefski* found a maximal breathing capacity below normal 
values in 25% of selected cases with moderately advanced tuberculosis, and 
half of their patients with far advanced tuberculosis had an abnormal MBC. 
Using physiologic criteria, Gaensler and Lindgren * found obstructive pulmo- 
nary disease in 42% of tuberculosis patients who were being considered for 
surgery, and Brinkman and Coates** have shown that 50% of the men 
between the ages of 60 and 65 years in an industrial population had obstruc- 
tive airway disease. The results of the present study are in keeping with 
the physiologic reports and show that 34% of 710 patients admitted for 
active tuberculosis also had the diffuse obstructive pulmonary syndrome. 
However, the distribution of this population with respect to age and sex 
was skewed. Whether this incidence applies to a general population is not 
known. The percentage may be lower than that reported by Gaensler and 
Lindgren because they studied only patients with moderate or far ad- 
vanced tuberculosis. The relationship of the extent of tuberculosis and the 
incidence of DOPS will be discussed elsewhere.** 

The incidence of emphysema in autopsy material is significantly lower 
than the incidence of airway obstruction indicated by physiologic studies. 
It seems likely that the DOPS of the physiologist shows other than the typical 
pathologic picture of emphysema.** Not only may patients with mild 
obstruction fail to show architectural change; patients in similar end stages 
physiologically may show varied anatomic pictures. 

The test of the maximal expiratory flow used in this study has proved 
to be a helpful measure by a sturdy case-finding tool. The relationship of 
the MEF to the MBC (Figure 2) has a correlation of 0.95 according to 
Goldsmith* and slightly less in the present study (r= 0.768 to 0.845). 
Measurement of the maximal expiratory flow would appear to be a more 
sensitive indicator of obstructive airway disease than that of the maximal 
breathing capacity. The test of the MEF is simpler, more patients perform 
it well, and, in this study, it did not seem to be affected by the toxicity that 
accompanied tuberculosis. Repetition of the MEF and VC measurements 
eight months after admission showed no significant difference in mean 
values in 30 patients. 

The correlation between the vital capacity and the maximal expiratory 
flow observed in this study clearly relates lung volume and this measure- 
ment of flow rate. The facts that a 2 L. vital capacity in normal subjects 
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allows an MEF in the normal range, and the small number of cases with a 
VC less than 2 L. in this study made us confident that we were measuring 
airway obstruction. The fact that the VC does decrease in severe obstruc- 
tive disease without other evidence of restriction also would result in a 
positive correlation between vital capacity and maximal expiratory flow. 

The severity of the diffuse obstructive pulmonary syndrome in these 
patients is demonstrated by the fact that 54 had an MEF below 110 L./min. 
Thirty-one had an arterial oxygen saturation of 94% or lower and eight 
had carbon dioxide retention. As a result, arterial blood gases are routinely 
studied in all patients in this sanatorium who have an MEF below 110 
L./min. in the anticipation that over half of them will show hypoxia. 

That the MEF is a measure of disability is seen in Table 1. The 
correlation between dyspnea and MEF is high (> 0.688) and is close to 
that obtained in objective testing of the same parameter (MBC). The 
duration of dyspnea was hardly related to the incidence of abnormal flow 
rates. 

In England the nature and volume of sputum have been considered to 
be significantly related to the incidence of chronic bronchitis.** When these 
criteria are compared with pulmonary function studies a relationship is 
found between airway obstruction and the nature and volume of sputa. 
Those patients who produce more than four tablespoonfuls of a purulent 
sputum daily have a significantly higher incidence of DOPS. Correlation 
of volume and nature of sputa with MEF was zero, however, making the 
predictive efficacy of this variable worthless. 

Similarly relating chronic bronchitis and the diffuse obstructive pulmo- 
nary syndrome (functional designation) is the relationship of cough to the 
incidence of both. The severity of cough was significantly related to a 
higher incidence of DOPS, although the duration of cough was not so related. 

Patients reporting dizzy spells or syncope, with cough or on exertion, 
clubbing of the fingers, cyanosis, orthopnea, and swelling of the ankles had 
a significantly higher incidence of DOPS. The small numbers involved, 
however, made the predictive efficacy of these signs poor. 

X-ray abnormalities interpreted as being those of emphysema had a 
significant association with the diffuse obstructive pulmonary syndrome, but 
the proportion of cases who showed abnormal roentgen findings and flow 
rates was very small. The low proportion might be due to the finding of 
obstruction by the flow test before rarefaction of pulmonary parenchyma 
or residual volume increase had occurred to give the classical x-ray evidence 
of emphysema. The finding would lead one also to believe that there are 
other states resulting in airway obstruction in addition to that typically 
described as large thorax, hyperlucent lung fields, small heart, and low 
diaphragm. The poor possibility of predicting functional disability from 
chest x-rays has been noted by others.*” ** 

The failure of x-ray and pathology to detect DOPS lends further 
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credence to the concept that obstructive airway disease does not always 
have the typical anatomic picture of emphysema. Several etiologies and 
architectural pictures may be related to DOPS, and may be functionally 
indistinguishable. 

Dyspnea was the most valuable symptom in the diagnosis of DOPS. 
Severe cough was of moderate value and no other symptoms were useful. 
Fletcher *® has pointed out that cough and sputa are the symptoms of a 
pre-existing bronchitis (or tuberculosis in this study) and of little aid in 
the diagnosis of obstructive emphysema. Physical examination and x-ray 
of the chest similarly have a limited value in case findings. Adequate 
diagnosis can be accomplished only by using physiologic methods. 


SUMMARY 


One-third of the adults admitted to a tuberculosis sanatorium in one 
year had obstructive airway disease: 8% had severe obstruction, 11% had 
moderate obstruction, and 15% had mild obstruction. The symptoms most 
closely related to obstructed flow rates appear to be dyspnea and severity 
of cough. The nature and volume of sputum, syncope, and dizziness on 
cough or exertion, orthopnea, swelling of the ankles, and cyanosis were 
significant, but they appeared in so few of the patients with reduced expira- 
tory flow as to be of little diagnostic value. 

An x-ray diagnosis of emphysema is well correlated with the diffuse 
obstructive pulmonary syndrome but can be made in such a small number 
of the cases of obstructed flow that it is useless in case finding. 


Measurement of the maximal expiratory flow rate is a useful tool in 
determining diffuse obstructive pulmonary disease. This test correlates well 
with the maximal breathing capacity and with the symptom of dyspnea, and 
can be performed by many more individuals. 
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SUMMARIO IN INTERLINGUA 


Esseva interrogate 710 consecutive novemente admittite patientes de un sanatorio 
de tuberculose con respecto a symptomas e altere informationes anamnestic de interesse 
ab le puncto de vista de morbo obstructive del vias aeree. Le maximo del fluxo 
expiratori e le capacitate vital esseva determinate. Si le fluxo o le volumine esseva 
anormal, le patiente esseva re-examinate per medio de plus complete studios in le 
laboratorio de function pulmonar. 

Un tertio del 710 patientes adulte habeva morbo obstructive del vias aeree. In 
8% le obstruction esseva sever o le maximo de fluxo expiratori esseva minus que 
110 L per minuta. In 11% le obstruction esseva moderate o le maximo de fluxo 
expiratori esseva inter 110 e 160 L per minuta. In 15% le obstruction esseva leve 
o le maximo de fluxo expiratori esseva plus que 160 L per minuta sed minus que la 
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norma. Le symptomas relationate le plus intimemente con anormalitate del fluxo 
pareva esser dyspnea e severitate de tusse. Le natura e le volumine del sputo, 
syncope e vertigine post tusse e effortio, orthopnea, tumescentia del region malleolar, 
e cyanosis esseva significative, sed illos esseva presente in un numero si basse del 
patientes con reducite fluxos expiratori que illos habeva pauc valor diagnostic. Un 
diagnose roentgenologic de emphysema es ben correlationate con le diffuse obstructive 
syndrome pulmonar, sed illo pote esser establite in un si basse numero de casos 
con obstruction del fluxo expiratori que illo perde omne valor in le detection de casos, 

Le mesuration del maximo de fluxo expiratori es un methodo utile in deteger le 
diffuse obstructive syndrome pulmonar. Iste parametro es ben correlationate con 
le maximo del capacitate respiratori. Illo pote esser determinate per un multo plus 
grande numero de individuos, e illo es ben correlationate con le symptoma de dyspnea. 
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THE ROLE OF LEUKOCYTE AND PLATELET 
ANTIBODY TESTS IN MANAGEMENT OF 
DIVERSE CLINICAL DISORDERS * + 


By James L. Tuttis, M.D., F.A.C.P., Boston, Massachusetts 


Ir has been known for more than 50 years that heterologous platelet 
antibodies can induce experimental thrombocytopenic purpura** and that 
iso-immune leukocyte antibodies can lead to pyrogenic and urticarial trans- 
fusion reactions. Yet surprisingly little attempt was made to transfer these 
concepts to clinical states of leukopenia and thrombocytopenia until Oliva 
and Burbetta® in 1944 and Evans et al.° in 1948 showed in vitro evidence 
of cytotoxic substances in plasma, and Harrington et al.’ shortly thereafter 
found profound in vivo thrombocytopenic activity of plasma from a patient 
with idiopathic thrombocytopenic purpura. 

These latter studies were soon followed by the development of a number 
of tests designed to study the clinical incidence of such immune substances. 
These tests fell into three general categories: a modified Coombs type of 
platelet testing, including consumption of antiglobulin in the serum, by 
Moulinier,® Fleuckiger et al.,° Jaeger et al.,’° and Stefanini et al. ; ** the presence 
of macroscopic aggluination on mixing unknown sera with specific cells as 
developed principally by Dausset and Malinvaud** and Harrington;** and 
the quantitative micro-methods developed in this laboratory.*** More 
recently, Dausset et al. proposed another variation of the antiglobulin con- 
sumption test in an effort further to increase the detection of the auto- 
immune antibodies.** The application of these various tests in different 
laboratories led to conflicting results, which in part were due to the com- 
plexity of the serologic methods and in part due to interpretation of data. 
The subject was further confused by the fact that some of the workers were 
studying normal sera obtained from blood bank samples, whereas other 
workers were studying abnormal sera primarily obtained from hematologic 
clinics. Slowly but surely these differences in technic are being resolved, 
with increasing agreement in results. This development has been due 
chiefly to realization of the importance of such simple but often overlooked 
factors as properly collected blood specimens, free of lipids or bacterial 
contamination; removal of all coagulation proteins with which platelets 
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normally interact; use of cells which have been thoroughly washed free of 
surface plasma ; and heat inactivation of serum so as to avoid false agglutina- 
tion from mixed erythrocyte clumping.*® These and other factors are now 
fairly well standardized. 

At the Eighth International Congress of Hematology held recently, two 
groups of immunohematologists, using totally different study methods, re- 
ported almost the same incidence of platelet antibodies in idiopathic thrombo- 
cytopenic purpura and leukocyte antibodies in idiopathic neutropenia.** *° 

The principal area of disagreement which still remains concerns the 
origin of the proteins which give rise to antiplatelet or antileukocyte tests. 
Are they true antibodies? If so, are they iso-immune or auto-immune in 
origin? Their nature has been extensively studied by the author and his 
associates, who found that they are proteins with either agglutinative or lytic 
properties. They require complement for activity. They can be adsorbed 
by their selective cellular antigens. Finally, both by chemical and physical 
analysis, they are gamma globulins in the case of the antiplatelet factor, 
and either gamma or beta globulins in the case of the antileukocyte factors.” 
It is of interest that during these studies ** ** a totally separate glycoprotein 
was found in normal plasma and serum, which had profound agglutinative 
and cytotoxic properties when exposed to washed leukocytes and platelets. 
The physiologic action of this latter material appeared to be inhibited by 
albumin and hence was only demonstrable after separation of the prealbumin 
proteins from whole serum.” *° It would appear that this trace component 
of normal plasma and serum has not led to clinical confusion except in pa- 
tients with hypoalbuminemia, where a false-positive antibody test might 
occur. The specific anticellular substance recoverable in the gamma and 
beta globulins, on the other hand, could only be found in abnormal sera and 
had the generally accepted properties of true antibodies. 

Immunologists point out, however, that even if one agrees they are anti- 
bodies, an auto-immune origin has not been proved as conclusively for these 
blood cell antibodies as for other antibodies, such as the antithyroid anti- 
bodies reported by Witebsky et al.** Such conservatism is well founded, 
especially in the case of the leuko-agglutinins where most of the auto-immune 
concept is founded on evidence which is inferential rather than direct. 
This concept has been summarized as follows in a recent monograph by 


Walford : ** 
1. Leukocyte antibodies are statistically associated with neutropenia in 


a high percentage of cases. 

2. In some clinical cases the treatment of the underlying disorder amelio- 
rates the leukopenia and causes the simultaneous disappearance of the positive 
antibody test. 

3. Leukocyte antibodies have been found in the absence of a history of 


transfusion or pregnancy. 
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4. Leukocyte antibodies often appear concomitantly with proved erythro- 
cyte or platelet auto-antibodies. 

Admittedly only rarely have any workers in the field been able to show 
the “auto” characteristic of the leukocyte and platelet antibodies against 
the patient’s own cells during a later recovery phase. Nevertheless, a 
critical review of the present status of this field suggests that although many 
of the leukocyte and platelet antibodies are “iso” in nature, antibodies also 
arise in the absence of any known mechanism of iso-immunization and 
are presumably auto-immune in type. Certainly from the standpoint of 
the practicing physician these questions are more of academic than practical 
importance, for application of broad immunologic concepts to certain leuko- 
penic and thrombocytopenic states has improved significantly the diagnosis, 
management, and understanding of the underlying disease. 


TABLE 1 
Platelet Antibody Test 


Incubation Time 


0 45’ 90’ 


Average Normal Serum 
In vitro platelet count 628,000 624,000 620,000 


Per cent change in count —1% 
(< —5% at 45’ —8% at 90’) 


Average Abnormal Serum 
In vitro platelet count : 626,000 520,000 452,000 
Per cent change in count —18% —28% 

(> -—6% at 45’ —10% at 90’) 


METHODS 


The data in this report were obtained solely with the author’s meth- 
ods.**?7 These technics were selected in order accurately to compare the 
results with data compiled by others using the same methods, and also 
because of their relative simplicity and reproducibility. Details of the 
methods have been published and will not be referred to here. In the case 
of the platelet antibody test the important features are: (1) the use of serum 
rather than plasma so as to avoid an anticoagulant factor; (2) the inactiva- 
tion and decalcification of the serum with a specially-developed barium 
sulfate, carboxylate resin in order to remove all coagulation proteins with 
which the platelets normally interact; (3) the use of washed,” preserved 
platelets,2° which can serve as standard antigen for as long as two years 
after preparation; and (4) the quantitation of the result in terms of actual 
decrease in platelet count in the incubation mixture secondary either to 
agglutination or lysis. The unique features of the leukocyte antibody test 
are heat inactivation of the serum, addition of human complement, and the 
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simultaneous screening for all types of antileukocytic antibodies by quanti- 
tative measurement of decrease in numbers of motile, nonclumped leuko- 
cytes in the test mixture. Results of the platelet test (Table 1) are reported 
in terms of per cent decrease in discrete, intact platelets after 45 minutes’ 
and 90 minutes’ incubation of group specific platelets in the test serum in 
the presence of added complement. A positive serum will result in a 
greater than 6% fall in count after 45 min. and in a greater than 10% 
fall after 90 min., the averages being 18% and 28%. By contrast, a control 
test utilizing normal serum always shows less than 5% and 8% decrease at 
the two time increments and in over a thousand assays has averaged only 
1% and 2%, respectively. The leukocyte antibody test (Table 2), which 
we have named the “leukotoxin test” out of deference to the first coining 


TABLE 2 
Leukotoxin Test 


Incubation Time 


0 30’ 60’ 
Average Normal Serum 
In vitro white blood cell count 22,400 23,000 21,900 
Per cent change in count +2 +2 
Amoeboid motility count 81% 79% 


(Lysis index: 4) 
Average Abnormal Serum 


In vitro white blood cell count 21,000 16,800 13,300 
Per cent change in count —20 —37 
Amoeboid motility count 70 59 


(Lysis index: 407) 


of the word by Doan in 1926, is reported in terms both of decrease in count 
in the incubation mixture and decrease in numbers of normal, amoeboid cells 
as seen by phase microscopy. There is essentially no decrease in cell count 
or amoeboid motility when white cells are incubated in normal serum and 
tested after 30 and 60 min. at 37° C.; whereas positive sera average 20% 
and 37% decrease in count and greater than 10% simultaneous decrease in 
amoeboid motility after the same incubation period. The product of these 
two changes, an arbitrary figure which we call the lysis index, averages a 
value of four for normal sera, with a range of 0 to 25, whereas the 
abnormal sera average 407, with a range of 100 to 2,000... Thus, little or 
no overlap occurs between the positive results and the normal controls. 


RESULTS 


The following data were obtained from a study of 2,429 serum samples 
studied in our laboratory since 1951. Approximately 50% of the samples 
were examined for platelet antibodies alone, 30% for leukocyte antibodies 
alone, and 20% for both. The sera were obtained from 1,092 patients. 
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Approximately half of these patients were seen locally. Sera from the other 
half were mailed to us for study and only clinical protocols were available 
for evaluation and classification. 

Platelet Antibodies: Three-quarters of all sera which gave a positive 
platelet antibody test came from patients with one of three common 
syndromes (Table 3). The most frequent diagnosis was idiopathic throm- 
bocytopenic purpura. An attempt was made rigidly to exclude from this 
group persons whose thrombocytopenia resulted from other diseases, yet the 
group may inadvertently have contained persons with undiagnosed lupus 


TABLE 3 
Thrombocytopenic Sera Positive Antibody Tests—Case Distribution 
Idiopathic thrombocytopenic purpura 45% 
Hypersplenism 
Secondary to: 


Measles, infectious mononucleosis, and 5% 
infectious disorders 
L.E., arthritis, and other collagen 4% 
disorders 
Lymphoma, Hodgkin’s disease, and 3% 
Letterer-Siwe disease 
Primary idiopathic hypersplenism 3% 15% 
Drug sensitivity 15% 
Neonatal purpura 9% 
Myelofibrosis and aplasia 6% 
Dysglobulinemia 4% 


Multiple myeloma 
Macroglobulinemia 
Cryoglobulinemia 


Congenital hemangioma 3% 
Unclassified 2% 
Leukemia 1% 

100% 


erythematosus. Dameshek and others have commented on the frequency 
with which lupus erythematosus can arise as cryptogenic purpura. Although 
none of this group of cases with idiopathic thrombocytopenic purpura is 
known to have subsequently developed lupus, many of the cases have been lost 
to follow-up study. The second most common disease giving rise to positive 
platelet antibody tests was hypersplenism, both primary and secondary 
types, which together comprised 15% of the positive cases. The secondary 
group was associated with three principal causes: infectious disease, chiefly 
measles and mononucleosis ; malignant disease, chiefly lymphoma, Hodgkin’s 
disease, and Letterer-Siwe disease ; and disorders of connective tissue, chiefly 
disseminated lupus erythematosus and rheumatoid arthritis. 

The next group of cases in which positive sera were commonly found 
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was that in which there was specific drug sensitivity. This important 
group, first described by Moeschlin and Wagner * in the case of Pyramidon 
allergy, and by Ackroyd* and Bigelow and Desforges * in the case of 
Sedormid, quinidine, and other drugs, will be discussed in detail in connec- 
tion with the leuko-agglutinins. 

The less common diseases associated with immune platelet antibodies 
comprise about one-quarter of the sera tested (Table 3). The neonatal 
cases proved to be an important group in which the findings were sometimes 
due to simple passive transfer of antibodies from a mother with chronic 
or latent idiopathic thrombocytopenic purpura, and sometimes arose as iso- 
immune antibodies secondary to blood group incompatibility between mother 
and fetus. In this they resembled erythroblastosis fetalis, but fortunately 
only rarely were they severe enough to require therapy. The positive anti- 


TABLE 4 
Leukopenic Sera with Positive Leukotoxin Tests—Case Distribution 
I. Drug Sensitivity 35% 
II. Hypersplenism 
Secondary 
Hodgkin’s disease and lymphomas 10 
Perisplenitis 9 
Rheumatoid arthritis and L.E. 11 
30% 
Primary 18% 
III. Leukemia 
Subacute histiocytic 7 
Unclassified leukemic 8 
15% 
IV. Miscellaneous 2% 


body tests usually subsided spontaneously over a period of several weeks 
postpartum, accompanied by corresponding clinical improvement. This was 
the only group in which platelet or leukocyte 1so-antibodies led to significant 
leukopenia or thrombocytopenia. Although temporary suppression of circu- 
lating cells has been reported to follow the transfusion of blood containing 
potent iso-antibodies, none of the patients whose sera contained platelet 
antibodies showed thrombocytopenia. 

One of the more important findings was the infrequency with which 
leukemia was associated with immunologic purpura. The common occur- 
rence of thrombocytopenia in association with acute and chronic leukemia 
apparently reflects some other type of pathophysiologic mechanism. In the 
rare cases where positive platelet antibody tests were found in nontransfused 
leukemic patients there was either previous infarction of the spleen or a 
separate auto-immune disorder, such as acquired hemolytic anemia or auto- 
immune leukopenia. Indeed, the finding of platelet agglutinins in uncom- 
plicated leukemia was so uncommon (1% in 300 positive sera) as to be 
suggestive evidence against the diagnosis of aleukemic leukemia in patients 


with atypical pancytopenia. 
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Leukocyte Antibodies: The diseases in which leukocyte antibodies were 
found showed important differences from the immune platelet group (Table 
4). They fell into three general classifications: drug sensitivity, primary 
and secondary hypersplenism, and leukemia. The incidence of the drug- 
induced cases and of the leukemic cases was greatly increased. The asso- 
ciation of immune leukopenia with histiocytic leukemia was especially com- 
mon and in sharp contrast to the platelet findings. Belding et al.** have 
emphasized the frequency of leukopenia as a presenting feature in the 
Schilling type of monocytic leukemia. The present data suggest that this 
feature of the disease may reflect an underlying abnormal globulin production 
as a feature of the uncontrolled histiocytic proliferation. 

The observation that 35% of all leukocyte antibody-containing sera came 
from cases which appeared to be associated with drug sensitivity was a 
wholly unexpected finding. This in part may have represented inadvertent 


TABLE 5 
Drug-Induced Leukopenia and Thrombocytopenia 
Non-immune “Toxic” Immune Hypersensitivity 
Type of drug Alkylating Diverse sedatives, tranquilizers, 
and antibiotics 
Type of patient Any Allergic 
Clinical onset Slow Abrupt 
History Negative Same drug previously 
Bone marrow Aplastic Hyperplastic (maturation arrest) 
Antibody test Negative Positive or negative 
Antibody test Negative Positive 
+ drug 
Therapy Drug withdrawal Drug withdrawal, steroids 
+ supportive + splenectomy 


case selection rather than a true index of the frequency of immunologic drug 
reaction. Several unusual sera from leukopenic patients were referred for 
specific in vitro drug screening because of our interest in this problem. 
However, the 35% represented only those leukopenic cases in whom positive 
evidence of drug-linked leukocyte antibodies was documented, and was be- 
lieved due, at least in part, to the alarming contemporary use and abuse 
of new, potent, and sometimes inadequately tested drugs. Another equally 
important group of drug-induced leukopenias exists, but these leukopenias 
are totally different in origin and are not related to immune antibodies. 
These disorders follow use of drugs with specific bone marrow depressing 
effects, such as nitrogen mustard. Separation of these two groups is of 
singular importance because of their different management and prognosis 
(Table 5). The standard antibody test is always negative in the non-im- 
mune drug-induced leukopenia, such as that which occurs after nitrogen 
mustard, triethylenephosphoramide, and similar alkylating agents. On the 
other hand, the antibody tests usually are positive in the immune hyper- 
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TABLE 6 
Leukopenia 
Drug-Induced Immune Reactions 
Leukotoxin Test 
Patient Drug : Result 
| 60" | 

L. W. L. W. serum +2] +3 (6) Negative 
L. W. serum + chloral hydrate (1:10) —34 | —44] (396) Positive 
Normal serum + chloral hydrate (1:10) —-3} —2 (4) Negative 
H.'S. H. S. serum +4} +5 (5) Negative 
H. S. serum + Abdol —13 | —34] (238) Positive 
Normal serum + Abdol +1] +2 (4) Negative 
J5S. J. S. serum +1; +41 (2) Negative 

. S. serum + Sparine, 0.5 mg. —11i | —14 (98) Positive 
ormal serum + Sparine, 0.5 mg. +3 | -—2 (2) Negative 

EG. J. G. serum —18 | —21] (210) Positive 
J. G. serum + aminopyrine (Cosmin), —12 | —29] (319) Positive 

1:10 
Normal serum + aminopyrine —4] +2 (6) Negative 
(Cosmin), 1:10 


sensitivity type of leukopenia and thrombocytopenia, provided the sera is 
drawn early enough in the course of the disease still to contain traces of the 
_ offending drug. If the serum has not been drawn until late in the course 
of disease or until convalescence, addition of the suspect drug in amounts 
varying between .0001 and .001 gm./ml. to the in vitro incubation mixture 
is necessary to bring out a positive test. The abruptness of onset and the 
hyperplastic bone marrow, often incorrectly referred to as maturation arrest, 
are two other distinctive features of the immune group. The mechanism is 
believed to be that of the drug acting as a hapten linking the antigen to 
the antibody. It was possible to demonstrate the antibody nature of the 
reaction by absorption of the serum against excess antigen prior to addition 
of the offending agent. In Table 6 are presented the data on four, charac- 
teristic, drug-induced, immune leukopenic cases. The first three, due to 
chloral hydrate, Abdol, and Sparine, respectively, were negative until the 


TABLE 7 
Absence Leukocyte Antibody Non-Leukopenic Serum—Patients on Drugs* 


% Change in Total WBC 
Drug and Patient 7 Ghenee in Lysis Index 
j 30’ 60’ 
Sparine (R. Y.) ; +1 0 —2 0 
Chloral hydrate (M. B.) +1 0 —3 0 
Gold salts (R. H.) —3 —1 —4 4 
Biphetamine (L. W.) —4 +1 —3 3 


* All sera incubated 1 hour at 37° C. in presence of added drug prior to routine test. 
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specific agents were added. The fourth case was positive in the standard 
test, but showed increased reaction in the presence of aminopyrine. Control 
studies of the same drugs added in vitro to normal serum were at all times 
normal. In addition, patients on these same drugs who were free of cyto- 
penia (Table 7) showed consistently negative antibody tests. In some 
instances it was possible to show that the immunologic reaction was directed 
against the carrier rather than the pharmacologically active principle in the 
compound. Selection of a different preparation of the same drug and 
demonstration of its nonreactivity in the in vitro antibody test was then 
followed by its use with impunity. Once a specific material led to an 
immune response, antibody production against it appeared to continue, and 


NORMAL SERUM BIANCA SERUM 


+ HYPAQUE + HYPAQUE 


(1-1 Dilution) 


Fic. 1. Gelation and precipitation in serum after addition of Hypaque dye. 
ee text for further explanation. 


was demonstrable several years after the last in vivo dose of the drug. 
Provocative in vivo testing of a drug to which such hypersensitivity exists 
may lead to serious reaction in the patient. Death due to subsequent 
thrombocytopenia and intracranial hemorrhage has been reported. Such in 
vivo testing is difficult to justify now that a safe and relatively simple in vitro 
test exists. 

An additional type of immune drug-induced reaction was observed 
during these studies: gelation of serum following addition of the offending 
agent. Figure 1 shows the serum of a diabetic patient admitted to a Boston 
hospital for evaluation of pyelonephritis. Severe leukopenia and thrombo- 
cytopenia developed 48 hours after injection of the 2,4,6-iodinated benzene 
dye, Hypaque, for intravenous pyelography. The patient had received 
the same dye six months previously. In studying the patient’s plasma for 
the possible presence of platelet and leukocyte antibodies, the addition of 
Hypaque resulted in a milky precipitate followed by solid gelation of the 
serum as noted in the middle tube of the figure. The tube on the left showed 
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1174 
the absence of any reaction upon the addition of the same drug to normal 
serum. Presumably, the gelation represented interaction of the two anti- 
genic sites of hapten with the high concentration of antibodies in the 
abnormal serum to form a lattice work, rendering the antibody insoluble. A 
colleague * suggested that such a system, if it be a true antibody-antigen 
complex, should be soluble in an excess of the same drug. On the right 
(Figure 1) may be seen the result of addition of an excess of the same drug. 
A mild precipitate remained but the gel reaction was prevented. 

The precise nature of neither the gel reaction nor the ordinary immune 
drug reaction is known. The drug may form a hapten linkage between a 
normal plasma protein acting as an incomplete antigen and the specific 
antibody, which in turn may be attached to the leukocytes, as postulated 


TABLE 8 
Drug Sensitivity 
(Leukocyte) (Platelet) 
Phenothiazine derivatives Orinase 
Chloral hydrate Chlortrimeton 
Aminopyrine Gantrisin 
Sulfathiazole Phenacetin 
Gold Coricidin 
Decadron Trinsicon 
Apresoline Biphetamine 
eprobamate Placidyl 
Priscoline Digitoxin 
Librium Mephyton 
Hypaque 
onal 
Dilantin 


by Moeschlin ; or the drug may attach to the leukocyte and form a complete 
antigen, which then reacts with an antibody in the plasma. Still a third 
possibility exists: that the leukopenia is totally separate and merely a non- 
specific secondary effect of an antigen-antibody reaction. In the case of 
the gel phenomenon, one would have to assume either that the latter postulate 
is correct, or that the serum in question contains enough free intracellular 
leukocytic protein from lysed cells to permit formation of complete antigen 
or complete antibody. 

In the present study, 23 different drugs were incriminated in one or 
more cases in the formation of leukocyte or platelet antibodies (Table 8). 
The drugs are listed roughly in the descending order of the frequency of 
positive tests. It should be emphasized, however, that this in no way 
indicates the potential statistical risk of cytopenia from any one of the drugs, 
since there are no concurrent data on the frequency of use of the different 
agents. One drug may be prescribed a thousand times more often than 
another on the same list. The only implications from this table are that 
the listed drugs can produce immune leukopenia or thrombocytopenia (or 
both, in the case of Dilantin), and that the total incidence of drug sensitivity 


* Dr. Marvin Winkler, The Protein Foundation, Boston, Massachusetts. 
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as a cause of immune disorders is probably higher than is generally appreci- 
ated. When one considers the probable infrequency with which such cases 
reach clinical attention and the probably still greater infrequency with which 
they are seen by an internist or hematologist and subjected to critical 


‘study, the magnitude of the present use of hemosensitizing drugs may be 


appreciated. 


DIscussION 


The evidence presented above deals largely with the association of certain 
diseases and sera found to contain in vitro evidence of either platelet or 
leukocyte antibodies. These positive sera were identified during the per- 
formance of over 2,000 platelet and leukocyte antibody tests. Although the 
data show which type of disease occurs most often in a panel of positive 
sera, they do not indicate the equally important finding of the frequency of 
positive.tests in any single disease. We have not reported the latter, for 
until very recently such figures have been misleading and of little clinical 
value. For example, our data for the incidence of platelet antibodies in 
idiopathic thrombocytopenic purpura (ITP) showed that the finding of a 
positive test was highly significant and that false-positives were so infrequent 
as to be negligible. Yet, many patients whose idiopathic thrombocytopenic 
purpura appeared to be on an immune basis clinically had negative tests 
both by our technic and that of others. The incidence of positive tests in 
ITP by our method varied from 65% when the criterion of clinical diag- 
nosis of the disease was used to only 35% when the diagnosis of the 
disease was restricted to persons with shortened Cr™ platelet “survival” as 
applied by Cohen and Gardner.** This raises two questions: (1) Have 
between one-third and two-thirds of all ITP patients a nonimmunologic 
basis for their thrombocytopenia? (2) Have the current methods of anti- 
body testing been too insensitive to uncover all of the cases? Present evi- 
dence suggests that it is the latter. A recent series of experimental studies 
suggests that an important “break-through” has been made in improving 
the sensitivity of our platelet method. Platelets irradiated with two empiric 
levels of cathode ray, 1x 10° roentgen equivalent physical and 4x 10° 
roentgen equivalent physical, have been used during the past two months 
as antigen in the standard antibody test. A panel of sera was studied which 
previously had been found to give negative results, but which derived from 
cases of clinical purpura that otherwise appeared to fit an immunologic 
classification. Thus far, 94% of such tests have given positive results 
with the irradiated platelets, yet with continuing uniformly negative results 
when tested against normal controls. This degree of irradiation has not 
led to significant morphologic alteration of the preserved platelets or to 
decrease in ability of the platelets to show thromboplastic generation, yet 
it has apparently “opened” the cells sufficiently to permit easier combination 
of antibody with intracellular antigenic sites. Dausset has postulated that 
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the antigen with which cellular auto-antibodies interact lies deep within the 
protoplasm of the cells, whereas the iso-antigens are on the cellular surface 
and are easily available for agglutination reaction. Such a hypothesis would 
explain the fact that our methods, using stored cells which may have under- 
gone partial changes in membrane permeability, have been even partially 
successful in revealing auto-antibodies, whereas all reported methods of 
macroscopic agglutination reveal chiefly iso-agglutinins. Although data 
using the sensitized platelets have not been included in the present report, 
the findings suggest that attempts to record accurately the statistical fre- 
quency of a positive antibody test in any single disease should await their 
broader application. 

Prognosis: What prognostic significance can be attached to the presence 
of a positive leukocyte or platelet antibody test? The follow-up material in 
this series does not permit tabular reports; however, a few general observa- 
tions were noted. The most striking of these was the change in antibody titer 
in the same individual when it was observed over a period of years. In nearly 
all cases where long-term evaluation was possible, an eventual recurrence 
of a positive agglutination reaction occurred, even if the antibody test had 
reverted completely to normal and the patient had entered clinical remission. 
In general, the titer of circulating antibodies was not as high when the test 
again became positive, although evidence of continuation of the immune 
mechanism could be found. The principal exceptions were the cases of neo- 
natal purpura, where further antigenic stimulation and transfer of maternal 
antibodies ceased immediately postpartum, and the childhood purpuras, 
especially those secondary to measles and mononucleosis. 

In all other cases, the return of anticellular antibodies was so nearly 
uniform a finding as to suggest that no one is ever “cured” of idiopathic 
thrombocytopenic purpura, primary neutropenia, or hypersplenism, in the 
strictest sense of the term. It would appear that once production of auto- 
immune globulin has begun in clones of new antibody-producing cells as 
postulated by Dameshek,* suppression of the cells by steroids, or removal 
of one of the major foci of such cells through splenectomy, only decreases 
the titer sufficient to effect a remission without eliminating the actual cause. 

Harrington *° reports a better clinical response to splenectomy in patients 
with positive platelet tests than in a comparable group with negative tests. 
Our data are compatible with this conclusion, but too few cases in our series 
were splenectomized to give the data statistical validity. On the basis of 
the very recent work with irradiated platelets, however, it would appear that 
ITP patients with positive and negative tests differ only in their degree of 
antibody activity rather than in their fundamental pathophysiologic ab- 
normality. 

The presence of leukopenia as a presenting finding in acute leukemia has 
been reported by Kimura *® to be of significance in regard to probability 
of clinical improvement on steroid therapy. He noted that only 5% of all 
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cases of leukemia with an initial white count above 10,000 responded 
favorably to steroids, whereas 50% of a group with initial counts below 
10,000 improved. Our finding of frequent leuko-agglutinins in the group 
of aleukemic leukemics suggests that the improvement may result from 
temporary suppression of this hyperimmune mechanism, without, of course, 
any change in the course or fatal outcome. 

Treatment: The principal conclusion which appeared warranted from 
determination of the antibody tests concerns general therapeutic manage- 
ment. The presence of circulating platelet antibodies in a case of purpura 
made obvious the transient nature of any improvement which would follow 
platelet transfusions, and this was borne out by study. Temporary control 
of antibody production, on the other hand, appeared helpful and, in some 
cases, life-saving. This was accomplished by the liberal use of prednisone 
and its analogs. In cases where serious relapse occurred and steroids were 
contraindicated, splenectomy was useful. 

The use of antibody tests in drug-induced immune purpura and agranulo- 
cytosis was of unique therapeutic value. Not only did such tests indicate 
which drug (or drugs) was the offending agent, so that future use could 
be interdicted, but in some instances they made specific therapy possible 
as in the case of British antilewisite and ethylenediaminetetra-acetic acid for 
heavy metal intoxication with gold. Complexing the free circulating metal 
by such chelating agents led to prompt reversal of the clinical illness. In 
occasional cases in the drug-induced group, the disease appeared to continue 
after cessation of the offending agent. These cases were managed by routine 
steroid therapy or splenectomy. 

The findings of positive leukocyte or platelet antibody tests in Hodgkin’s 
disease, although uncommon, proved therapeutically important. Manage- 
ment of the immune hematologic findings as an independent problem, prior 
to institution of specific lymphoma therapy, generally improved the patient’s 
condition and permitted the more liberal use of radiation and alkylating 
agents. 


SUMMARY AND CONCLUSIONS 


Simple in vitro tests now exist for the determination of antiplatelet and 
antileukocyte antibodies. These tests are of help in the diagnosis and 
management of diverse hematologic disorders associated with immune 
mechanisms. The principal diseases from which sera containing platelet 
auto-antibodies could be isolated were idiopathic thrombocytopenic purpura, 
hypersplenism (both primary and secondary), drug sensitivity, and neo- 
natal purpura. Platelet antibodies were notably uncommon in acute and 
chronic leukemia. The principal diseases in which sera containing anti- 
leukocyte antibodies existed were hyperimmune drug sensitivity, hyper- 
splenism (both secondary and primary), and aleukemic leukemia. The 
incidence of drug-mediated leukocyte antibodies was unexpectedly high. 
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This was believed due both to inadvertent case selection in the series and 
the widespread use of potent new therapeutic agents. The frequency with 
which white cell or platelet antibodies occurred in any one of the above 
disorders was not determined from these data. It is believed that current 
improvement in methodology will lead to data on statistical frequency which 


may largely supplant previous reports. 
The principal clinical benefits of use of the platelet and leukocyte anti- 


body tests are discussed in terms of prognosis and treatment. 


SUMMARIO IN INTERLINGUA 


In le curso de 10 annos, 2.429 specimens de sero esseva studiate pro anticorpore 
anti plachettas e leucocytos. Le quantitative micro-tests del autor esseva usate pro 
deteger auto-anticorpore. Le datos esseva usate pro analysar le incidentia de im- 
munologicamente inducite leucopenia. Le signification de positive tests in prognose 
e therapia esseva etiam evalutate. 

Tres quartos del seros que monstrava un positive test de anticorpore anti plachet- 
tas veniva ab patientes con un de tres syndromes commun: Purpura thrombocytopenic 
idiopathic, hypersplenismo (primari e secundari), e sensibilitate pro drogas. Minus 
commun morbos associate con immunologicamente inducite thrombocytopenia esseva 
purpura neonatal, myelofibrosis, dysglobulinemia, e hemangioma congenite. 

Le casos clinic in que anticorpore anti leucocytos esseva trovate communmente 
monstrava importante differentias. Le causa le plus commun de leucopenia im- 
munologic pareva esser sensibilitate pro drogas. Iste categoria representava 35% 
del casos. Hypersplenismo habeva le secunde rango, specialmente le forma secundari 
a disordines de collageno e a lymphoma. Leucemia aleucemic esseva etiam associate 
frequentemente con leuco-agglutininas, durante que anticorpore anti plachettas esseva 
trovate rarmente in casos de non-complicate leucemia. 

Le signification de positive tests de agglutination de leucocytos e de plachettas 
esseva etiam evalutate. Depression del formation de anticorpore esseva usualmente 
effectuabile per medio de corticosteroides, sed in certe casos etiam splenectomia 
esseva necessari. In casos de immun purpura e leucopenia a induction drogal, le 
uso de tests in vitro rendeva possibile le diagnose specific del droga particular que 
habeva causate de disordine clinic, sin le necessitate de utilisar le riscose tests in 
vivo pro sensibilitate drogal. 
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POST-STEROID PANNICULITIS * 


By Mario SpaGnuoto, M.D., and ANcGeLo Taranta, M.D.7 
Irvington-on-Hudson, New York 


THE great majority of untoward effects of steroid therapy follow one of 
two general patterns. Some of them, such as sodium retention, osteo- 
porosis, and decreased resistance to infections, are attributable directly to 
the hormones and not to the diseases for which the steroids are administered. 
They appear during the course of therapy and subside afterwards. Others 
consist of exacerbations of the underlying disease, are occasionally more 
severe than the initial manifestations, and occur after discontinuation of the 
hormones. 

Recent reports ** have described a new and apparently rare syndrome 
which appears to be a complication of steroid therapy, particularly of pred- 
nisone administration, but which differs fundamentally from all others. It 
is characterized by a nodular, tender, itching panniculitis which sometimes 
appears after therapy has been stopped, as do complications following the 
second pattern described above; but, unlike them, it does not consist of an 
exacerbation of features of the underlying disease. Nodular panniculitis 
thus resembles the first type of undesirable effects, such as osteoporosis and 
sodium retention, except that it occurs after rather than during treatment. 
This relationship to the apparent causal agent is peculiar and has few 
parallels in clinical medicine: 

Four additional cases clinically resembling those previously described ” 
have been observed by the authors over a two-year period. They were 
milder, and occurred after less massive steroid administration, compared 
with the original cases. Each of two patients had a clinical rebound and a 
nodular panniculitis after the same course of prednisone therapy, but at dif- 
ferent times, thus graphically illustrating the nonidentity of these two post- 
treatment complications. Because of these distinctive features, and because 
of the intriguing nature of this little-known disorder, these four new cases 
are reported. 


CasE Reports 


Case 1: P.S., a 7-year-old white boy, was admitted to Irvington House on July 
9, 1958. Two months before, because of joint pains, he had been admitted to another 
hospital, where systolic and diastolic apical murmurs were first heard. Erythrocyte 
sedimentation rate was 28 mm./hr., the C-reactive protein test was 2-plus, and the 


* Received for publication January 3, 1961. 

From Irvington House, Irvington-on-Hudson, N. Y., and Department of Medicine, 
New York University School of Medicine, New York, N Y 

+ Advanced Research Fellow, American Heart Association. 

Requests for reprints should be addressed to Angelo Taranta, M.D., Irvington House, 
Irvington-on-Hudson, New York. 
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antistreptolysin O titer was 333 U./ml. A chest x-ray showed slight cardiomegaly. 
Prednisone, 40 mg. per day, was started on May 7, with prompt clinical and labora- 
tory response. Twenty days later gradual withdrawal of prednisone was begun. 
During this period the patient was transferred to Irvington House for further care. 
On July 24 the steroid administration was discontinued, and for the next three days 
ACTH, 25 mg. per day, was given. Concomitant with the steroid therapy, aspirin 


was also given (Figure 1). 
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Fic. 1. Clinical and laboratory features of case 1. 


During the withdrawal of prednisone the patient had a low-grade fever, sleeping 
tachycardia, a positive C-reactive protein test and an increase in the erythrocyte sedi- 
mentation rate. Both the clinical and the laboratory features of this episode, which 
probably constituted a rheumatic rebound or “escape,” subsided spontaneously within 
a week. 

On August 15, 18 days after the discontinuation of therapy, a round, red area 
about 6 cm. in diameter was noted on the left buttock. It was pruritic, indurated, 
and tender. No injections had ever been given in that area and there was no evidence 
of perifollicular inflammation. Fever and sleeping tachycardia reappeared, with an 
increase in the erythrocyte sedimentation rate and a positive C-reactive protein test. 
Two days later the local inflammatory signs were markedly reduced and after three 
more days were gone, leaving behind only a slight pigmentation of the skin. The 
skin was not atrophied or dimpled, nor did such signs appear during the next two 
months. The patient has been followed for 20 months and has remained in apparent 


good health. 
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Comment: ‘This patient had an episode of nodular panniculitis after 
receiving a total of 2,050 mg. of prednisone. The panniculitis occurred 20 
days after the end of prednisone treatment and 18 days after a final four-day 
course of ACTH. It was distinctly separate from what appeared to be a 
rheumatic rebound, which had subsided spontaneously two weeks before. 
The course of the panniculitis was mild and short, despite its conspicuous 
initial signs. 


Nodules A.M.9 14 yr. old 
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Fic. 2. Clinical and laboratory features of case 2. 


Case 2: A. M., a 14-year-old Puerto Rican girl, was admitted to Irvington 
House on July 3, 1957, while receiving steroid treatment for her first attack of 
rheumatic fever. At the beginning of the preceding April she had had fever and 
arthritis of both knees. Ten days after the onset of symptoms she was admitted to 
another hospital, where a grade III apical systolic murmur was heard. The anti- 
streptolysin O titer was 1,250 U./ml., the ESR was 54 mm./hr., the CRP test was 
3-plus. Aspirin was started but was discontinued after eight days because of toxic 
symptoms (Figure 2). Following discontinuation of the drug she again had fever 
and arthralgia of both knees. Aspirin was resumed at a lower dosage, and prednisone 
was added to the treatment on May 24. Clinical and laboratory signs of rheumatic 
activity then subsided within a few days. While on steroid therapy the patient 
developed severe diffuse acne, cushingoid facies, and abdominal striae. During the 
withdrawal of the drug, abnormalities of the acute phase reactants reappeared and 
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then disappeared spontaneously. This episode, which most likely represented a mild 
rheumatic rebound, had almost completely subsided by August 20, when a 4 by 4 cm. 
area, erythematous, indurated, pruritic, and tender, was noted in the right popliteal 
region. Four days later the nodule had all but vanished, leaving behind only a slight 
pigmentation of the skin. 


Comment: A clinically typical episode of nodular panniculitis occurred 
in this patient after a total of 2,640 mg. of prednisone. Its manifestations 
were mild and subsided spontaneously within four days. The onset of 
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Fic. 3. Clinical and laboratory features of case 3. 


symptoms occurred 20 days after discontinuation of the drug and while the 
manifestations of a mild (or “laboratory”) rheumatic rebound, which had 
preceded the panniculitis, were disappearing. 


Case 3: R. O., an 8-year-old Puerto Rican boy, was admitted to Irvington House 
on April 12, 1957, because of a second attack of rheumatic fever complicated by pneu- 
monia. On March 1 he had developed fever and arthralgia of the left foot. On 
admission, systolic and diastolic murmurs were heard at the apex, the liver was 
palpable two fingerbreadths below the right costal margin, and the breath sounds 
were found to be diminished over the base of the left lung. An x-ray of the chest 
showed slight cardiomegaly and an infiltrate in the right lower lobe of the lung. 
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The ASO titer was 1,200 U./ml., the ESR was 32 mm./hr., the CRP test was 3-plus. 
Shortly after admission he developed arthritis of the right wrist. Initial treatment 
consisted of administration of aspirin and parenteral penicillin. Twelve days after 
onset of symptoms the patient developed a pericardial friction rub, further cardiac 
enlargement, and subcutaneous nodules on the left elbow and wrist. The latter were 
nontender, the skin was freely movable above them, and they showed no signs of 
inflammation; they were considered, therefore, to be typical rheumatic nodules. 
Prednisone was started at this time (Figure 3), and during the next two weeks the 
nodules and the friction rub disappeared. While on prednisone the patient developed 
mumps. On April 18 gradual withdrawal of prednisone was begun and on May 2, 
as prednisone was stopped, the patient again developed arthritis of the right wrist, 
with fever, sleeping tachycardia, and abnormal acute phase reactants. On the same 


_ Fic. 4. Appearance of the face of case 3 four days after discontinuation of pred- 
nisone therapy? Notice the shiny center and dark periphery of the lesion on the cheek, 
and the small dark area in front of the ear. 


day aspirin therapy was reinstituted. Two days later a diffusely indurated, shiny 
area, 2 by 3 cm., was noticed on the left cheek. Similar lesions appeared two days 
later on the right cheek and in front of the left ear (Figure 4). The latter nodules 
disappeared shortly thereafter. The nodule over the left cheek became gradually 
smaller and was barely palpable 10 days after its appearance. The overlying skin 
then acquired a bluish discoloration. None of the nodules was ever itchy or tender. 
There was no atrophy of the skin or depressed scars at the site of the lesions, nor 
did they develop during the subsequent year of observation. 


Comment: In this patient a clinical picture of post-steroid nodular 
panniculitis occurred after a total of 2,025 mg. of prednisone, two days after 
the end of therapy, and its appearance was not prevented by aspirin adminis- 
tration. The panniculitis was practically concomitant with a definite clinical 
theumatic rebound with arthritis. 


1961 
nild 
cm. 
teal 
ight 
red 
Ons 
of 
d 
1- 
n 
Is 
st 


1186 M. SPAGNUOLO AND A. TARANTA June 1961 


Case 4: R. B., a 12-year-old Negro boy, was transferred to Irvington House 
on February 4, 1959, for continuation of treatment of his first attack of rheumatic 
fever with carditis. The preceding December 2 he had been admitted to another 
hospital because of fever and a “cold” of two days’ duration. Tachycardia and 
systolic and diastolic murmurs at the apex were present. The ASO titer was 2,500 
U./ml., the CRP test was 3-plus, the ESR was 60 mm./hr. 

Prednisone administration was started on the day of admission to the other hos- 
pital in a dosage of 80 mg./day, which was reduced to 60 mg. two days later. For the 
first two days aspirin was also given. The prednisone was tapered at the rate of 10 
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Fic. 5. Clinical and laboratory features of case 4. 


mg. every two weeks until January 28, and at a faster rate thereafter until discontinua- 
tion on February 10, 1959 (Figure 5). Aspirin was added to steroid treatment from 
February 6 through February 24. The diastolic apical murmur disappeared, while the 
systolic murmur persisted and was considered to be indicative of mitral regurgitation. 

Following discontinuation of therapy the patient had a slight increase in the 
ESR with isolated spikes of temperature up to 101°F. These abnormalities subsided 
spontaneously. On March 15 the patient complained of pruritus in the left forearm. 
The following day, a red, swollen, indurated, slightly tender area, 3 by 3 cm. 
appeared in that region. Within the next three days the inflammatory changes de- 
creased markedly, the itching disappeared, and only a nontender, movable, superficial 
nodule the size of a dime could be palpated. 

A biopsy of the nodule was performed five days after its appearance. Histologi- 
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Fic. 6. High power view of a histologic section of a subcutaneous nodule in case 
4, Hematoxylin and eosin stain. Numerous inflammatory cells (histiocytes, lymphocytes, 
occasional polymorphonuclear leukocytes, and plasma cells) infiltrate the interstices 
between the few residual adipose cells. 


cally, the nodule consisted of fibroadipose tissue, with mild to moderate infiltration 
of lymphocytes, histiocytes, and occasional plasma cells (Figure 6). 


Comment: This patient had an episode of nodular panniculitis after a 
total dose of 2,765 mg. of prednisone, 35 days after discontinuation of the 
drug. The panniculitis was not accompanied by abnormalities of the acute 
phase reactants, and it followed the spontaneous subsidence of a mild clinical 
theumatic rebound. The clinical manifestations were mild and could have 


TABLE 1 
Clinical and Laboratory Manifestations of Four Cases of Post-steroid Panniculitis 


he Case 1 Case 2 Case 3 Case 4 
yn. Pruritus + + a. + 
he Tenderness + + at + 
ed Erythema + + + + 
Fever + + 
Mm. Skin pigmentation + + 
n., Location Buttock Leg Cheeks Arm 
WBC + 
é Prednisone received (mg.) 2,050 2,640 2,025 2,765 
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been easily overlooked; the histologic findings were fundamentally similar 
to those previously reported.” 


CONCLUSIONS 


Table 1 summarizes the main clinical and laboratory features of the 
four cases described. Erythema was present in all patients; pruritus, fever, 
tenderness, and residual skin pigmentation were the most common associ- 
ated features. Erythrocyte sedimentation rate, white blood cell count, and 
C-reactive protein test were abnormal in two of the four cases: in one they 
appeared to be unrelated to the underlying rheumatic process which had 
already flared up and had subsided by the time the panniculitis appeared; 
in the other, however, the panniculitis was concomitant with a rheumatic 
rebound and therefore the latter might have been the sole cause of the ab- 
normal acute phase reactants. The distribution of the nodules involved 
the extremities (flexor region), the cheeks, and the trunk. The total doses 
of prednisone received were in all cases above 2,000 mg., but consistently 
below those reported in previous cases.” * 

These observations confirm the finding that nodular panniculitis is a 
syndrome which can be differentiated clinically from rheumatic nodules, 
Weber-Christian syndrome, and erythema nodosum. The differential diag- 
nosis with rheumatic nodules is clear cut, since the latter are not accompanied 
by pruritus, tenderness, or erythema, usually appear over bony surfaces, 
and heal without residual pigmentation of the overlying skin. None of our 
patients had the skin atrophy, the depressed scars, or the spontaneously 


relapsing course which are characteristics of the Weber-Christian syndrome. | 


Erythema nodosum is characteristically distributed over the extensor sur- 
faces of the limbs and is not pruritic. In addition, the etiology of the last 
two syndromes is obscure, and that of rheumatic fever is streptococcal, 


whereas the etiology of the nodular panniculitis described appears to be | 


related, however complex and indirect the relationship might be, to the 
previous administration of prednisone. 

Nodular panniculitis can be classified as a post-treatment complication 
of prednisone administration. Because of this time relationship with 
therapy, and because the majority of episodes of nodular panniculitis thus 
far reported have occurred in rheumatic patients, it might be tempting to con- 
sider the syndrome as a manifestation of rheumatic “rebound.” The clin- 
ical and histologic characteristics of nodular panniculitis, however, differ 
sharply from those of rheumatic nodules—the rheumatic manifestation most 
akin to nodular panniculitis. Moreover, an analysis of the present cases 
reveals that in three patients nodular panniculitis occurred after the signs 
of the previous rheumatic rebound had spontaneously subsided and more 
than two weeks after discontinuation of prednisone therapy. Rheumatic 
rebounds seldom reappear after having spontaneously subsided, and only 
rarely follow cessation of treatment by periods as long as two weeks.‘ 
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The mechanism by which prednisone might cause the adipose cellular 
damage which reveals itself clinically as nodular panniculitis can only be a 
matter of speculation at this stage. Unlike most pathologic processes, 
nodular panniculitis follows its apparent causal agent, administration of 
prednisone, only after the latter has been withdrawn. Indeed, the manifesta- 
tions of panniculitis seem to be relieved, paradoxically, by the resumed 
administration of the very causal agent. From this general standpoint 
the relationship between prednisone and nodular panniculitis resembles that 
between alcohol and delerium tremens in alcoholics, and between narcotic 
agents and withdrawal symptoms in drug addicts. The possibility that 
nodular panniculitis is a manifestation of the temporary adrenal insufficiency 
which may follow steroid administration is intriguing but unlikely, since 
this syndrome does not seem to have been described in Addison’s disease, 
and since the interval between termination of prednisone therapy and 
appearance of panniculitis is longer than one would expect in a simple, 
direct, post-therapeutic hypoadrenalism. 

In the field of more specific pathogenetic mechanisms, it may be no mere 
coincidence that one of the side effects of prednisone administration is the 
accumulation of fat in the subcutaneous tissue, that many of the affected 
children have spectacular gains in fat,’ and that many lesions are localized 
in areas of particularly striking fat accumulation, such as the cheeks of 
patients with “moon facies.” * The loss of the factor leading to the accumu- 
lation of fat and the attendant accelerated fat removal might, conceivably, 


injure the adipose cells. Whether this is a satisfactory pathogenic theory 
of nodular panniculitis, however, remains to be determined by further 
observation and by experimentation. 


SUMMARIO IN INTERLINGUA 


Un syndrome characterisate per panniculitis nodular, hyperesthetic, e pruriente 
esseva recentemente describite como occurrente post un therapia massive de prednisona 
pro febre rheumatic. In le presente reporto quatro casos additional de iste apparente- 
mente infrequente syndrome es describite. 

Le episodios hic reportate esseva minus sever que illos del reporto original e 
occurreva post minus massive administrationes de prednisona. In tres del casos, le 
lesiones lassava un area pigmentate in le pelle. Un deprimite cicatrice non esseva 
producite, como il haberea essite le caso in le syndrome de Weber-Christian. Le 
lesiones non afficeva le superficies extensori del extremitates, como il haberea essite 
le caso in erythema nodose. Un photographia del lesiones in un del patientes es 
reproducite, e le apparentia histologic de un lesion in un del altere patientes es 
presentate. 

Le characteristicas clinic e histologic de iste syndrome ha previemente su dif- 
ferentiation ab resaltos rheumatic. Iste differentiation es rendite plus evidente per 
le observation in duo del casos hic reportate del presentia de un clinic resalto rheu- 
matic e un panniculitis post steroide, occurrente a differente tempores post le cessation 
del medication. 

Le syndrome de panniculitis post steroide ha un relation peculiar con su apparente 
agente causal, le administration de prednisona. Per contrasto con le majoritate del 
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complicationes de therapia a steroide, illo occurre post e non durante le administration 
del droga. Analogias a base de iste characteristica fundamental es presentate. Un 
theoria pathogenetic es proponite. 
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ERRATUM 


In the paper “A Local Outbreak of Trichinosis” by Shields, Smith, Cook, Witte, 
and Lindsey, which appeared in Volume 54, No. 4 (April, 1961), page 742, line 26 
should read: “Garbage should be cooked at 212° F. for 30 minutes in order to kill 
Trichinella larvae before it is fed to hogs.” 
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PREVENTIVE MEDICAL MASS RECONDITIONING 
ABROAD—WHY NOT IN U.S.A.?*7 


By W. Raaps, M.D., F.A.C.P., Burlington, Vermont 


MobeERN man in the increasingly industrialized, denaturalized Western 
world is deteriorating physically and spiritually. Neuroses, gastrointestinal 
and metabolic disturbances, incapacitating conditions of the muscular system, 
and, most ominous of all, insidiously developing cardiovascular degenerative 
changes of neurovegetative and dietary origin constitute the bulk of the 
rampant “diseases of civilization and prosperity.” They may be attributed 
specifically to these factors: lack of physical exercise; derangements of the 
daily rhythm (night shifts) ; monotony of assembly line work; unfavorable 
working postures; noises; imbalanced dietary habits; socioeconomic pres- 
sures, tensions, anxieties, and frustrations; and to prosperity-induced 
sophistication, spiritual aimlessness, and boredom. 

In the United States, heart diseases lead all causes of death with 55% 
(Figure 1),’ and an estimated two and one-half billion dollars in earnings 
are lost annually* through heart disease alone. About 30% of disability 
payments under the Social Security laws are paid to those having circu- 
latory diseases.** In prosperous West Germany, cardiovascular deaths ac- 
count for 40% of all deaths and one-third of the working population becomes 
invalid, on the average, 10 years before reaching the standard retirement 
age of 65, chiefly due to diseases of civilization. 

In the area of rehabilitation of the overtly sick and incapacitated, a large 
amount of outstanding pioneering work has been initiated and is being 
carried out in the United States to restore the earning power of those 
afflicted by fully developed pathologic conditions. On the other hand, no 
attempts at organized mass prevention (except for infectious diseases and 
specific industrial hazards) have yet been undertaken in this country. It 
seems that, until quite recently, the dramatic triumphs of modern curative 
medicine and the remarkable achievements of late rehabilitation have fasci- 
nated the professional medical and public mind; conversely, there is virtually 
no interest in the unglamorous proverbial “ounce of prevention.” 

In sharp contrast to the total lack of organized preventive measures for 
“health protection” against the hazards of supercivilized living in the United 
States, social security insurance organizations and big industries in West 
Germany, Switzerland, Austria, and the Soviet Union, have for years 
applied successful policies of large scale prophylactic mass reconditioning 

* Received for publication January 19, 1961. 

+ This study was aided by a research grant (H-2169) from the U. S. Public Health 
Service, National Heart Institute, National Institutes of Health, Bethesda, Md. 


Requests for reprints should be addressed to W. Raab, M.D., Division of Experimental 
Medicine, The University of Vermont College of Medicine, Burlington, Vt. 
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for the benefit of workers, employees, and executives whose health appears 
to be endangered by their living and working conditions. The government 
of East Germany started an ambitious “seven-year plan” in 1959 for the 
same purpose. 

The so-called “Ohlstadter Kur,” initiated in 1953 by Beckman * in the 
Bavarian mountains, has been accepted with some modifications as a model 
procedure for reconditioning practices in 14 other German reconditioning 
centers. 

Ten such centers were visited by this writer in the fall of 1960. The 
following report is based on personal conversations with the medical staffs 


WHAT ARE THE MAIN CAUSES OF DEATH IN THE 
UNITED STATES TODAY? 


DEATHS oxociated with CHILDBIRTH 


(Neonatal, Fetal, Motemol, 1956) 
ACCIDENTS 
DEATHS from ALL OTHER CAUSES 


PNEUMONIA 
DIABETES MELLITUS 

CIRRHOSIS of the LIVER 

SUICIDE 

TUBERCULOSIS 


ULCER of STOMACH & DUODENUM 
CANCER 


ARTERIOSCLEROSIS (Main 
cause of “HEART ATTACK” & 
STROKES") 675,830 DEATHS 
8 other CARDIOVASCULAR:— 
RENAL DISEASES 


Fic. 1. Reproduced from “International Health Study” of the U. S. Senate Committee on 
Government Operations. (Courtesy the Hon. H. H. Humphrey, Subcommittee Chairman. ) 


of these centers, with directors of sponsoring insurance organizations and 
industrial social service departments (Opel Automobile Works, Siemens 
Halske Electrical Works, Mannesmann Pipe Casting Industry), with in- 
surance lawyers, and with referring insurance physicians. In addition, a 
considerable amount of literature on the subject of health preservation 
measures and of their legislative regulations abroad has been assembled. 

West German Reconditioning Centers and Programs: The fundamental 
principle which all of the West German reconditioning policies have in 
common is a temporary complete replacement of the “prepatient’s” customary 
living habits by his full participation in a systematic program of vigorous 
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physical activity in close contact with an appealing and soothing natural 
environment. These are the salient features: 


1. Admission for four to six weeks to one of the reconditioning 
centers (“Kurheime”) located in the most attractive and most climatically 
suitable areas of the German countryside, such as the Bavarian Alps, Black 
Forest, Rhineland, and the beaches on the shore of the North Sea. 


Fic. 2. Group hiking in training suits in the Black Forest near the reconditioning center 
Badenweiler of the District Insurance Organization, Baden. (Courtesy Dr. W. Groh.) 


2. Participation in medically supervised all-year programs of graded, 
increasingly strenuous outdoor group exercises (20 to 25 persons), virtually 
without regard to weather conditions. The daily routine consists of 
calisthenics, breathing exercises, extensive hiking, mountain climbing 
(“Terrain-Kuren”), swimming, skiing, outdoor games (without any at- 
tempt at competitiveness or drill), alternating with periods of complete 
relaxation (Figures 2, 3). Hydrotherapy (according to the time honored 
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Fic. 3. Outdoor exercises at the “Anstalt fiir Gesundheitssicherung und Uebungs- 
behandlung” of the District Insurance Organization Unterfranken, Ohlstadt, Upper Bavaria. 
(Courtesy Dr. P. Beckmann.) 


methods of Priessnitz and Kneipp), wading through brooks, running bare- 
foot on meadows, mud baths, underwater massage, skin stimulation through 
dry body brushing, and Finnish sauna baths also occupy a prominent place 
(Table 1).* The diet contains relatively small quantities of fats and salt 


TABLE 1 


Weekly Distribution of Reconditioning Activities at Castle Schénberg 
Reconditioning Center* 


Activity No. Days Period Total 


Calisthenics, breathing exercises, 6 3 hr. 43 hrs. 
massage, brushing, early morning 
running on meadows 


Sports 2 13 hrs. 3 hrs. 
Hiking in groups 9 hrs. 
Baths, water applications 3 20 min. 1 hr. 
Sauna baths 2 hrs. 
Relaxation practice 3 1 hr. 3 hrs. 
Lectures on health problems 3 40 min. 2 hrs. 
Handcraft 2 2 hrs. 
Evening entertainment 34 hrs. 
Weekly total 32 hrs. 


* After Schauwecker.* 
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but plenty of vegetables and fresh fruit. Light alcoholic beverages are 
allowed in moderation. Smoking is not permitted on the premises. Indi- 
vidual psychosocial interviews are given by the resident physicians when 
they are indicated. 

3. Evenings are largely devoted to lectures and discussions on health 
problems, illustrated by slides and movies. Television is limited to a few 
selected programs. Private radios are barred. 

4. On two free afternoons and during the weekend, voluntary partici- 
pation in cultural activities is encouraged; handicraft, chamber music, 
theatrical performances, guided excursions to nearby historic sites and art 
monuments are typical pursuits. 

5. All prospective trainees are admitted with a written report from 
the referring insurance physician. During the first two or three days at 
the center, they undergo another thorough medical examination. <A report 
on this and on a subsequent concluding examination is forwarded to the 
admitting organization upon discharge of the trainee. The latter receives 
instructions and pamphlets concerning continued home exercises and other 
measures. Four to 14 free days for reacclimatization at home are allowed 
in many cases after the period in the reconditioning center. In some in- 
stances, a systematic follow-up concerning subjective conditions, work per- 
formance, and continued home exercising is attempted by means of question- 
naires distributed periodically. If necessary, trainees are readmitted to the 
centers at about two-year intervals. Those who refuse full cooperation 
in the programs without medical justification are expelled. 


Federal Law Concerning Reconditioning: After the reconditioning pro- 
cedures outlined above had proved to be successful over a period of four 
years in a growing number of centers under the voluntary sponsorship of 
several social insurance organizations, a federal law (§ 1236 RVO) was 
passed in 1957 by the German Bundestag. It reads in part: “In case the 
earning capacity of an insured person is endangered or diminished due to 
illness or other impairments or weakening of his or her physical or mental 
forces, and if it can foreseeably be maintained, substantially improved, or 
restored, the sponsor of the workers’ social security agency (the federal 
insurance agency for employees) is empowered to grant measures . . . for 
the maintenance, improvement or restoration of earning capacity.’”’° Em- 
phasis on the words “endangered” and “maintenance” permits a remarkably 
liberal policy of admission to the reconditioning centers. Rejected appli- 
cants are entitled to apply to the social courts for re-evaluation of the decision 
made by their insurance organizations. 

Financing of the Reconditioning Centers: Approximately 15,000 persons 
are admitted annually to the German reconditioning centers (including cases 
of “rehabilitation” in which manifest disease has already caused a tempo- 
rarily complete loss of earning capacity). With the exception of two 
insurance organizations which deduct one or two weeks from the trainee’s 
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regular four-week vacation period as partial compensation, all other spon- 
soring agencies cover the entire cost of his stay at a reconditioning center, 
including transportation from his home and back to it, all medical services, 
special treatments, and loaned equipment for personal use, such as training 
suits, raincoats, bathing trunks, and hiking and climbing shoes. The cost of 
a four-week reconditioning period per person is estimated as approximately 
DM (German Mark) 740 to 1,000, equal to $184 to $250. Private trainees 
are accepted in some centers in small numbers at their own expense. 

During the trainee’s absence from work (including the subsequent re- 
acclimatization period), his wife receives 55% of his normal net income. 


Fic. 4. Model of new reconditioning center at Bad Salzig on the Rhine for 100 mem- 
bers of the District Insurance Organization Rheinpfalz. (In the main building: mess hall, 
recreation hall, medical staff quarters and offices, laboratories; in the wings with southern 
—; trainees’ rooms, gymnastics teachers’ quarters, baths.) (Courtesy Dr. Rader- 
macher. 


This is increased 5% each for one to five dependent children, thus reaching a 
maximum of 80%. In some centers, the trainees receive daily pocket 
money of DM 1,00, equal to 25 cents. About 30% of the total social 
insurance costs are borne by the state. Some social security organizations 
earmark 10% of their revenues for “health preservation.” 

Physical Plants and Facilities: The physical plants of the 15 German 
reconditioning centers are of a diversified character. They accommodate 
from 40 to 120 persons at a time. Ten are occupied exclusively by men, 
two exclusively by women, and two are mixed. A few consist of groups 
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of converted peasant farms with a central mess hall, a gymnasium, a bath 
and medical building; others are housed in former castles, sanatoria, or 
hotels, and some are established in specially erected large modern buildings 
with extensive physiotherapeutic facilities, sauna baths, social halls, audi- 
toriums, libraries, and medical laboratories. Three additional new centers 
are under construction (Figure 4). 

Nearly all centers are remotely situated amid forests, and are near lakes, 
brooks, and waterfalls. Two are located on sandy beaches. 

Diagnostic inventory is usually limited to electrocardiograph, x-ray, 
and the basic laboratory items for urine and blood analysis. Some centers 
are also equipped for spirometry, ergometry, phonocardiography, and skin 
thermometry. 

TABLE 2 
Results from Reconditioning 


1. Vegetative dystonia with general 217 177 18 22 
symptoms 

2. Vegetative dystonia with cardiac and 390 348 21 21 
circulatory symptoms 

3. Vegetative dystonia with gastrointestinal 71 54 8 9 
symptoms 

4. Hypotonia 78 74 + — 

5. Peripheral circulatory disturbances 46 34 i) 6 

6. Exhaustion (including conditions after 145 127 5 13 
surgery and prolonged illness) 

7. Chronic bronchitis with and without 82 58 16 8 
asthma 

8. Rheumatic symptoms, spondylarthroses, 96 68 12 16 
osteochondroses, arthroses 

9. Miscellaneous 112 81 17 14 


* Improvement in 1,021 cases (82.5%). 

+ No improvement in 107 cases (8.7%). 

t Partial improvement in 109 cases (8.8%); despite disappearance of chief complaints, 
other minor symptoms persisted. 

(Unpublished data obtained from Dr. H. Bliithgen.®) 


Medical and Other Personnel: Each group of 20 to 50 (30 on the aver- 
age) trainees is supervised by one resident physician. These men are en- 
thusiastically devoted to their task and contribute greatly to the morale of 
their wards by actively participating in many of the exercises. A few of 
them are endeavoring to collect objective data on the effectiveness of the 
reconditioning procedures. 

Each center employs one to three gymnastic teachers and a number of 
secretaries, laboratory technicians, administrators, kitchen personnel, and 
servants. 

Indications for Admission: Admission to a reconditioning center is recom- 
mended either by the prospective trainee’s attending industrial plant physi- 
cian or by his private doctor. The recommendation is usually based upon 
a statement made by the candidate himself and/or his immediate superior, 
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indicating a decline in his working performance and ability. It must be 
approved, as a rule, by an insurance physician of the respective organization, 

The most common reasons for admission are abnormal fatigue; in- 
somnia; irritability; and anxiety states, accompanied by neurovegetative 
cardiovascular manifestations such as ‘“‘angina-like’” symptoms, palpitations, 
lability of the blood pressure, cold extremities, and shortness of breath; 
bronchitides; vague gastrointestinal complaints; ‘“‘rheumatic” aches; and, 


TABLE 3 
Results from Reconditioning 


Cardiac & Vegetative Symptoms of Gastro- 
Circulatory Symptoms: | Upper Respir- intestinal Rheumatic 
Symptoms: Inner Rest- atory Tract: Symptoms: Symptoms, 
Response Vertigo, lessness, Cough, Expec- Stomach Especially Insomnia 
Cold Feet, Nervousness, toration-, Complaints, Low Back 
Cardiac Hyperhidrosis, | Dyspnea on | Constipation, Pain 
Complaints Headaches Exertion Anorexia 
128 96 71 51 40 40 
*Symptoms 83 31 37 26 21 19 
completely 
tMarkedly 19 41 £5 11 7 7 
improved 
timproved 21 16 9 9 6 yf 
123 88 61 46 34 33 
§No change 4 8 10 3 6 7 
|| Newly 1 2 
acquired 
symptoms 
5 8 10 5 6 7 
* Symptoms completely disappeared in 50.9% of the cases. 
t Markedly improved 23.6% 
t Improved 15.9% 
Total improvements 90.4% 
§ No change 8.8% 
|| Newly acquired symptoms 0.8% 
Total poor results 9.6% 


After Schauwecker.! 


very commonly, low back pain. The average age of the trainees in different 
centers ranges from 40 to 48 years. 

Medical Results: In view of the diffuse and elusive nature of the trainees’ 
symptoms, and due to medical staff limitations, no extensive, accurate sta- 
tistics concerning objective results of the reconditioning procedures are 
yet available. Subjective reactions have been recorded in some of the 
centers (Tables 2, 3, 4).*°* These surveys provide a generally favorable 
impression, however, without definite conclusions. According to some 


preliminary statements, improvements of the Schellong work tolerance test, 
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TABLE 4 
Subjective Data Obtained from 151 Women after Reconditioning* 
Subjective improvement 90% 
No change 10% 
Improvement persisted : 
3 months 33% 
6 months 40% 
9 months 12% 
More than 9 months 15% 
Repetition declared desirable within: 
1 year 13% 
2 years 76% 
3 years 7% 
4 years 1% 


* After Stirn and Stirn.? 


of the electrocardiogram, especially after exercise and in the erect position, 
of vital capacity (Table 5),* blood pressure, and skin circulation have been 
observed at the termination of reconditioning.* **°"’ In a series of 40 fac- 
tory workers with elevated blood pressure and signs of sympathetic over- 
activity, the statistically objective improvement persisted for an average of 
eight months.‘ The degree of active cooperation of the individual trainees 
in postreconditioning periods (home exercises and the like) was found to 
influence the persistence of beneficial after effects.** 

It also seems significant that, despite the considerable physical strain 
which is gradually imposed -on tens of thousands of trainees, and despite 
their frequent exposure to rough weather and to extreme temperature 
changes (sauna baths, standing under waterfalls), no major medical acci- 
dents have so far been reported. The acquisition of upper respiratory 
infections in the centers is said to have been negligible. 

Economic Profitableness: From the point of view of the sponsoring in- 
dustrial and insurance agencies, the question of long-range profitableness 
of the system in terms of improved working capacity, diminished medical 
expenditures, delayed invalidism, and reduced social security pension pay- 
ments, is of paramount importance. Here again, after a total of seven years, 
and after three years of legally organized reconditioning practices, no de- 
tailed statistical data have yet been published. Nevertheless, none of the 
responsible industrial and insurance directors who were interviewed by this 


TABLE 5 


Responses of Respiratory Function to Reconditioning Procedures at 
Hillersbach Reconditioning Center* 


Improved Unchanged Worsened Not Determined 
Vital capacity 61.1% 27.2% 10.0% 1.7% 
Pneumometry 61.9% 28.3% 6.2% 3.6% 


* After Wieser et al.® 
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writer appeared to be skeptical regarding the economic advantages of the 
system. On the contrary, they referred to communications periodically 
received from trainees, insurance physicians, and foremen as justifying full 
confidence in the value of the existing reconditioning centers, and they 
expressed approval of the expanded construction of new ones. 

According to one preliminary survey,’® the earning capacity of the 
reconditioning trainees is generally improved, the morbidity is reduced, the 
age of beginning invalidism and even longevity is advanced. Between 1957 
and 1959, 86.3% of the participants in the reconditioning program of one 
center remained free from illness, whereas the same individuals had been 
repeatedly ill before that period.® 

It has been pointed out that the overall expense of creating one bed 
for a reconditioning trainee amounts to DM 12,000 to 22,000 ($3,000 to 
$5,500), that for a hospital bed DM 40,000 to 60,000 ($10,000 to 
$15,000).*”** In addition, it has been argued*' that the training of a 
skilled worker costs approximately DM 20,000 to 30,000 ($5,000 to 
$7,500), while the expenses for reconditioning require only fractions of 
these sums. 

Several industries and insurance organizations are now systematically 
collecting data on the economic effectiveness of the reconditioning system 
for statistical evaluation in the future. Whatever the results may show, 
the German sponsoring agencies and legislators deserve credit for their far- 
sightedness and courage in having followed the initiative of pioneering men 
like K6tschau,** Beckmann,*® and Wahl,’ and in investing large sums of 
money into a problematic experimental venture of great humanitarian and 
economic significance. 

Scientific Exploitation of the Reconditioning System: The need for 
objective scientific evaluation of the empirically successful health preserva- 
tion practices in the reconditioning centers is obvious. Aware of this fact, 
and realizing the wealth of information to be expected in the fields of physi- 
ology and psychology, a group of German scientists and clinicians, including 
guidance of the eminent physiologist, Professor Hans Schaefer of the Uni- 
versity of Heidelberg, was recently formed in order to subject present recon- 
ditioning procedures to a thorough scientific scrutiny in cooperation with 
the respective resident medical staffs. 

This writer, having been asked to serve as an external scientific con- 
sultant to the German Research Council feels that available modern technics 
should offer valuable findings. These should concern especially the area of 
neurovegetative cardiovascular interrelations under the impact of systematic 
exercising, in combination with the beneficial psychosomatic emotional 
effects of “getting away from it all,” and with the subtle equilibrating in- 
fluences of air, water, and light in a quiet rural environment. New recon- 
ditioning possibilities might thus be discovered, and a possible uncritical 
drifting toward faddish attitudes might be prevented. 
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Table 6 presents the neurovegetative mechanisms presumably responsible 
for the cardiac detriments resulting from supercivilized, tense, and physically 
inactive living, and the corrective influences to be elicited by reconditioning 
practices. 

Beyond the conventional cardiovascular function tests, a variety of more 
specific neurovegetative testing procedures before and after reconditioning 
would appear to be desirable. Such procedures might include an investiga- 
tion of the dynamic cardiac cycle (chronodynogram)** at rest and under 
standardized sensory and psychic stimulations, paralleled by assay of 
catecholamines, ***® corticoids, serum cholesterol, lipids and free fatty 


TABLE 6 


Schematic Representation of Neurovegetative Cardiopathogenic Mechanisms Resulting 
from Overcivilization, and Corrigible by Reconditioning Practices 


Supercivilization 
Industrialization 
Motorization 
Automation 
Competitiveness 


Socioeconomic pressures, tensions and frus- Lack of exercise causes deficiency of vagal 
trations stimulate the adrenosympathetic and sympatho-inhibitory cardiovascular 
system via the hypothalamus!7“™® and regulation,'®* and thereby a relative adre- 
cause absolute adrenergic preponderance in nergic preponderance in the heart. 
the heart. 

| 


Adrenergic overactivity (absolute and/or relative) 

threatens the heart muscle through: 

a) myocardial 02 wastage*% 

(b) regional hypoxia*® 

(c) structural injury,?7—” especially in the presence 
of coronary sclerosis, hypertension, corticoid 
overactivity.*° 


Prevention of degenerative heart disease is presumably possible through restoration of 
adrenergic-cholinergic and sympatho-inhibitory equilibrium, to be expected from (a) 
psychogenic, environment-induced emotional relaxation (as in reconditioning 
centers), and (b) systematic habitual exercising (initiated in reconditioning centers). 


acids,** ** ®° blood clotting, '® and blood viscoscity.** Further studies might 
include electromyograms of tense muscle groups to observe their response to 
specific exercises, effect of physiotherapeutic measures (massage, heat, 
skin stimuli) upon “trigger points’’ and “soft tissue pain,” ** and so on. 


Long-range statistical investigation of the lasting influence of recondi- 
tioning programs and indoctrinations on cardiovascular, muscular, and 
mental health should become possible with the steadily increasing number 
of trainees. 

International Aspects: The success of the West German reconditioning 
centers over the past seven years has aroused so much international interest 
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TABLE 7 
Established Medical Reconditioning Centers Abroad* and in United States 
Country Number of Centers Number of Annual Admissions 
USSR 2,500 5,000,000 
East Germany 400 360,000 
West Germany 15 15,000 
Austria 1 1,000 
USA 0 0 


_* The reconditioning centers in the Western and Central European countries are financed 
by insurance companies and industry, those in the Communist countries by governments. 


that three similar, insurance-sponsored institutions were recently established, 
two in Switzerland and one in Austria. Delegates from Greece, Holland, 
Israel, Norway, and Yugoslavia have visited the German centers with the 
intention of introducing analogous methods into their own countries. 

The apparent unfamiliarity of American medical professional, industrial, 
and insurance circles with the German system of health preservation may be 
explained, in part, by the fact that the American reader is virtually suffocated 
by the sheer volume of literature in his own language. However, in view of 
the present pointed emphasis on the need for international medical research 
and cooperation on health problems,** ** the time seems ripe for this country 
to note the vigorous progress made in other nations in planning for public 
health preservation. It is worthy of note that some of those nations have 
taken the initiative, even though they are much less afflicted by the “diseases 
of civilization and prosperity” than are the American people (Table 7). 


Fic. 5. Morning gymnastics with accordion accompaniment on the Russian floating 
reconditioning center “Gorky Commune.” Reproduced from S. V. Kurashov and V. M. 
Zhdanov: “The Health of 200 Million People.” (Courtesy World Health Bulletin, Geneva, 
May-June, 1960.) 
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In the Soviet Union, government sponsored reconditioning programs are 
applied in approximately 2,500 rural centers (“Kurorty”) in the Caucasus, 
in the Ural Mountains, and on the Black Sea (Figure 5), and in the so- 
called “night sanatoria” of large industrial plants. The latter are special 
buildings on the premises where fatigued workers are accommodated during 
off duty hours for several weeks, and are subjected to physical and psycho- 


Fic. 6. Exercise break in a Soviet clothing workshop. Reproduced from S. V. 
Kurashov and V. M. Zhdanov: “The Health of 200 Million People.” (Courtesy World 
Health Bulletin, Geneva, May-June, 1960.) 


logic reconditioning practices. According to a statement made by the 
former Minister of Health, Mme. Kovrigina,”® one cardiovascular death in 
the USSR occurs for 2.38 such deaths in the United States. 

The Eastern German seven-year plan, based on legislation of 1957,” 
proposes to boost the annual 360,000 “cures” given in 400 reconditioning 
centers to an annual total of one million. Early prevention is increasingly 
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receiving priority over late rehabilitation in these programs. Exercise 
practices on the job (gymnastic breaks in the factories, and so forth) are 
generally encouraged (Figure 6).* 

A more detailed report on technics and results of reconditioning systems 
in the Soviet Union and in other Eastern European countries will be 
presented at a later date. British physicians who recently visited Russian 
health centers were greatly impressed with the prevention-mindedness of 


Soviet medicine and were critical of those who are “so obsessed by curative — 


medicine that they do not see the value of it.” ** 


Need for Preventive Mass Reconditioning Programs in the United 
States. A recent survey concerning public opinion of the medical pro- 
fession in this country *° revealed discontent with its inadequate attention to 
the prevention of disease. A keen awareness of this deficiency was also 
expressed by Shields and Daitz,®® who came to the following conclusions: 
“Organized medicine and official health agencies must develop methods 
designed to preserve functional capacity and delay the onset of disability. 
... The medical profession must become interested in stimulating the im- 
provement and expansion of payment insurance plans to prevent disability 
and to reduce its effects.” 

It is to be expected that the example of European insurance organizations, 
industry, and governments in supporting vast preventive medical recon- 
ditioning programs will not remain unheeded much longer in this country. 
The superindustrialized, physically immobilized American people are more 
urgently in need of such public health protection policies than any other 
people, and the financial resources of the United States far surpass those 
available in the countries abroad which have been pioneering in this field 
for years. 

Long-range financial considerations can only favor reconditioning sys- 
tems that are intended to reduce the economic waste of manpower that results 
from the rampant “diseases of civ:lization.” It seems significant that the 
huge reconditioning organization of the Soviet government under which 
some five million workers are sent to rural “Kurorty” each year, is operated 
with the explicit realistic intent to “safeguard maximal productivity.” ® 
The declared purpose of the rapidly expanding health reconditioning policies 
in communist East Germany is the determination “to beat capitalism now 
also in the field of economy.” ** 

Obviously, it will not be possible or even desirable to adopt the admin- 
istrative methods and procedural technics of the European reconditioning 
systems in this country without appropriate modifications. Not only is 
complete Soviet-style government financing out of the question; the mental- 
ity, motivation, and general physical condition of the future American 
trainees must be taken into account. In a somewhat arbitrary, generalizing 
fashion it may be said that the active participation of the average Russian 
worker in health preservation programs seems to be motivated primarily 
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by his indoctrinated feeling of duty to contribute toward the ultimate victory 


_ of his political creed. The German worker of today, no longer fanatically 


loyal to any clearly defined superpersonal cause, is still possessed by the 
typically Teutonic urge to maintain his full working capacity in order to 
justify his own existence. In the case of the American worker, an appeal 
to his desire for economic security for himself and his family might be the 
most effective approach when attempts at widespread manpower conserva- 
tion are undertaken. 

Furthermore, even some of the most elementary physical demands made 
on the less fit among the trainees in European exercise programs will prob- 
ably be too strenuous for their American counterparts, and may have to be 
drastically reduced until higher standards of fitness are again attained. 
Careful medical supervision will be necessary to avoid disproportionate 
overtraining. 

Competent and dedicated medical personnel will be needed for nationwide 
development of preventive reconditioning policies in this country. It can 
be obtained only if these men are not branded as freakish outsiders but are 
regarded as representatives and students of a legitimate and important new 
branch of preventive medicine. 

The science and practice of late medical rehabilitation has assumed a 
rightfully respected position in the medical world. There is no logical 
reason why the slowly unfolding principles of early prevention should be 
denied an equal status in our present and future medical thinking, teaching, 
and acting. 

SUMMARY 


During the past seven years, a system of preventive mass reconditioning 
(health preservation) has been developed in West Germany for the benefit 
of workers who are not yet overtly sick—employees and executives who are 
threatened by various “diseases of civilization,” be they emotional, neuro- 
vegetative, cardiovascular, gastrointestinal, muscular, or postural. 

Fifteen thousand persons are annually admitted to 15 rural recondition- 
ing centers for four to six weeks without cost. These centers are located 
in attractive areas and are financed under federal law by insurance organ- 
izations and big industries. The participating trainees undergo systemati- 
cally graded and closely supervised programs of outdoor physical exercises, 
hiking, and climbing, alternating with relaxation periods, physiotherapeutic 
applications, health instructions, and cultural entertainments. 

Results in terms of subjective improvement, as well as in increased and 
prolonged working capacity and reduced morbidity, are said to be excellent, 
even though detailed statistical surveys have not yet been published. 

The German reconditioning system is still being expanded, and eight 
other countries abroad have constructed or are planning similar insurance 
sponsored centers. 

In the Soviet Union, mass reconditioning programs are carried out in 
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more than 2,000 government operated “Kurorty” and in industrial “night 
sanatoria.”” Eastern Germany has initiated a seven-year plan for the same 
purpose, namely, “to beat capitalism in the field of economy” through con- 
servation of manpower and an increase in productivity. 

A strong plea is being made for immediate preliminary establishment of 
pilot reconditioning centers in this country, equipped with facilities and staffs 
for scientific objective evaluation of some of the reconditioning methods 
practiced abroad. During the initial phase, investigative activities will 
have to be integrated with those of European research teams who have 
unlimited numbers of test subjects at their disposal. 

The nationwide development of mass reconditioning programs in the 
United States is an urgent necessity. It should utilize the results of ex- 
tensive objective investigations to be carried out under the sponsorship of 
official health agencies. The study and practice of early prevention of the 
“diseases of civilization” should become the subject of a new legitimate 
branch of preventive medicine, if we do not wish to lag further and further 
behind our more far-sighted opponents and friends alike. 
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SUMMARIO IN INTERLINGUA 


Le industrialisate nationes del Occidente se vide de plus in plus affligite de 
invalidante “morbos del civilisation” que resulta de inadequatia de exercitio physic, 
monotonia de travalio mechanic, pressiones e anxietates socio-economic, disillusiona- 
mento, vagantia spiritual, e tedio del vita. Le repercussiones neurovegetative physic 
e emotional de ille factores explica le alte incidentia de neuroses, de disturbationes 
gastrointestinal, metabolic, e muscular, e—particularmente—de casos de disvelop- 
pamento insidiose de alterationes degenerative in le systema cardiovascular. A parte 
disfavorabile habitudes dietari, iste imbalancias neurohormonal contribue fortemente 
al enorme incidentia de morbiditate cardiovascular e del mortalitate connectite con 
illo (55%) in le Statos Unite. 

Le medicin curative e le technicas de rehabilitation ab le statos de morbiditate 
es altemente disveloppate in iste pais. Tamen, nulle effortios ha jam essite facite 
inter nos a organisar le preventive reconditionage in massa, per marcate contrasto 
con le extense systemas de reconditionage que es in servicios depost multe annos 
in altere partes del mundo, mesmo in paises ubi le desiderato de tal systemas es multo 
minus urgente que inter le americanos. In le U.R.S.S., Germania Occidental, 
Germania Oriental, Switza, e Austria, le governamentos, organisationes de as- 
securantia social, e le grande industria ha in servicio millenas de rural ‘centros de 
reconditionage ubi omne anno milliones de obreros e empleatos es inviate pro peri- 
odos de exercitio, activitates sportive in plen aere, exercitios de respiration, relaxa- 
tion psychologic, e indoctrination hygienic in un placente ambiente natural. Cinque 
altere paises es al puncto de inaugurar simile systemas. 
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Le centros e programmas de reconditionage in Germania Occidental es describite 
in detalio. Es formulate recommendationes pro le establimento de centros pilota de 
reconditionage a surveliantia medical in le Statos Unite e etiam pro projectos de 
recerca in le evalutation objective del resultatos immediate e a longe vista que pote 
esser effectuate per le diverse technicas specific de reconditionage. Es planate pro 
iste objectivo studios del reactiones cardiovascular e metabolic neurovegetative e 
etiam studios electromyographic. 
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THE PERIODIC HEALTH EXAMINATION: EVALU- 
ATION OF ROUTINE TESTS AND 
PROCEDURES * + 


By THomas W. Crark, M.D., F.A.C.P., STANLEY S. ScHor, Ph.D., 
KATHARINE O. Etsom, M.D., Joun P. Hupsarp, M.D., F.A.C.P., 
and KenpALL A. Exrsom, M.D., F.A.C.P., Philadelphia, 
Pennsylvania 


THE periodic health examination has been accepted as an effective means 
of detecting disease in asymptomatic people.** The type of examination in 
different clinics is generally similar and usually includes a group of tests 
and procedures that are carried out routinely.-° Except for data provided 
by Bolt et al.,° the part played by each of these measures in determining the 
final diagnosis has received little attention in published reports. Although 
ultimate appraisal will require repeated observations of the same individuals 
over a period of years, we thought it useful to analyze our experience in 
order to provide objective data from which to select those routine tests and 
procedures which yield the greatest amount of information at the lowest cost. 

The results of measures routinely included in the periodic health exami- 
nation of the University of Pennsylvania Diagnostic Clinic constituted 
material for the present study. Determinations were made of the frequency 
with which each test was instrumental in establishing clinical diagnoses and 
the frequency with which they yielded false-positive or false-negative results. 
An analysis was also made of the cost of these measures in terms of the 


disease detected by them. 


METHODS 


Study Group: The material for this study was derived from the first 
periodic health examination of 1,500 persons who attended the Diagnostic 
Clinic of the University of Pennsylvania during the years 1948-1958. Some 
characteristics of this group of people and the nature and distribution of 
the diseases detected in them were the subject of a previous report.’ The 
group consisted of males holding executive positions in 64 different com- 
panies and organizations located for the most part within 100 miles of 
Philadelphia. The average age was 45 years, with a range from 24 to 
76 years. 


* Received for publication February 1, 1961. 

From the University of Pennsylvania Diagnostic Clinic, and the Department of Pre- 
ventive Medicine, University of Pennsylvania School of Medicine. 

{+ This study was made possible by a grant from the Kellogg Foundation and from the 


Boyer Research Fund. . 
Requests for reprints should be addressed to Thomas W. Clark, M.D., Director, Diag- 


nostic Clinic, Hospital of the University of Pennsylvania, 3600 Spruce St., Philadelphia 4, Pa. 
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Tests and Procedures: The routine tests and procedures included hemo- 
globin determination; white blood cell count; examination of the urine for 
sugar, protein, red blood cells, and white blood cells; two-hour postprandial 
blood glucose value; serologic test for syphilis; 12-lead electrocardiogram; 
A-P x-ray of the chest; and sigmoidoscopic examination. 

All laboratory tests were done in the Pepper Laboratories of the Hos- 
pital of the University of Pennsylvania. Hemoglobin values until October, 
1955 were determined by the sodium carbonate technic, and thereafter by 
the cyanide method as described by Drabkin and recommended by the 
National Research Council. White blood cells were counted in the usual 
fashion by a laboratory technician. The presence of sugar in the urine was 
determined by Benedict’s copper reduction test, and the presence of protein 
by the heat and acetic acid method. Centrifuged urine sediment was ex- 
amined for white and red blood cells in the usual fashion. The level of 
blood glucose was determined by the Nelson-Somogyi method. The Kolmer 
and Kline technics were used for the serologic test for syphilis. 

Electrocardiograms were read by senior staff members of the Cardiology 
Section of the hospital. A photofluorogram was taken initially on each 
patient and, if positive, was followed by a 14 X 17 chest film. All films 
were read by two radiologists. Sigmoidoscopic examinations were carried 
out by members of the general surgical staff. 

Protocol: The clinical diagnoses recorded at the first examination of 
each patient, as conducted by Board-certified or eligible internists, were 
reviewed retrospectively, and these results, together with data obtained 
from each of the routine tests and procedures, were punched on cards for 
mechanical tabulation. Clinical diagnoses were made on the basis of the 
entire examination, which often included, in addition to the routine history, 
physical examination, tests, and procedures, other special consultations and 
studies deemed necessary by the examining physicians. These diagnoses 
were accepted as the best estimate of disease present in these people at the 
time of examination. 

Definition of Abnormality: The findings were designated as normal or 
abnormal, as follows: 

Hemoglobin values in the range of 12 to 17 gm. were considered normal 
until October, 1955, after which the normal range was 14.5 to 18.1 gm. 
because of a change in methods. White blood cell counts outside the range 
of 5,000 to 10,000 cells per cubic millimeter and two-hour postprandial 
blood glucose levels above 105 mg.% were designated abnormal. The 
presence of either protein or sugar in the urine and of either red blood cells 
or white blood cells in the urine sediment was designated abnormal. It was 
recognized that the report of an occasional red or white blood cell in 
the urine sediment could hardly be considered an abnormality in most 
circumstances. However, since no general agreement exists as to how 
many cells constitute an abnormality, it was thought best to consider the 
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report of any cells, either red or white, as an abnormality, realizing the 
obvious danger of overstating the positivity of these two tests in our studies. 

The serologic tests for syphilis were designated abnormal when they 
were reported “reactive.” The cardiologist’s interpretation of the electro- 
cardiogram was accepted as given. We were not concerned with how or 
why he arrived at his conclusions, but merely classified each interpretation 
as “normal” when it indicated a normal tracing, “qualified normal” when it 
indicated a borderline tracing or otherwise suggested an element of doubt 
as to its normality, and “abnormal” when it indicated a condition generally 
accepted as abnormal. 

The x-ray of the chest was designated “abnormal” when the radiologist 
reported the presence of anything not considered to be the usual and accepted 
part of a chest x-ray. The sigmoidoscopic examination was designated 
“abnormal” only if it yielded evidence of colonic polyps or carcinoma. 
Other abnormalities, chiefly hemorrhoids, which were frequently reported, 
were not considered a significant finding in this study. 

Having thus identified the results of various procedures to be considered 
outside the range of normal, five calculations were made: (1) the incidence 
of abnormal findings for each procedure in the group as a whole; (2) the 
frequency with which abnormal test findings appeared to determine the 
clinical diagnosis (“derived” diagnosis); (3) the frequency of abnormal 
test findings when, in view of the clinical diagnosis, normal findings could 
have been expected (false-positives); (4) the frequency of normal test 
findings when, in view of ‘the clinical diagnosis, abnormalities could have 
been expected; (5) the cost per “derived” diagnosis of each procedure. 

To make these calculations two of us (T.W.C. and K.O.E.) reviewed 
each diagnosis and made a judgment as to when each test could be expected 
to yield normal or abnormal results. For example, the chest x-ray in our 
opinion could have been expected to be abnormal when the final diagnosis 
was pulmonary tuberculosis, or the hemoglobin could have been expected 
to be abnormal when the final diagnosis was iron-deficiency anemia. 

In attempting to determine to what extent an abnormal finding resulted 
in a clinical diagnosis, a distinction was made between a “derived” diagnosis 
and an “associated” diagnosis. A diagnosis was considered to have been 
“derived” from an abnormal test or procedure when, without it, the disease 
would not have been suspected or when the abnormal finding, though not 
necessarily specific for the disease, contributed materially to its discovery. 
For example, a diagnosis of diabetes mellitus was considered to have been 
“derived” from the finding of sugar in the urine. 

An “associated” diagnosis was designated by us as being one in which 
an abnormal finding was either compatible with or usually encountered in 
the disease in question. For example, the finding of white blood cells in. 
the urine of a person with benign prostatic hypertrophy, or the finding of 
cardiac enlargement in the chest x-ray of an individual with hypertensive 
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cardiovascular disease, was considered to be a compatible finding, but not 
diagnostic of the disease in question. 

Determination of Cost Value: In determining a cost value for each test 
and procedure, the unit cost was that charged to the patient by the Diag- 
nostic Clinic. The cost per ‘‘derived’’ diagnosis was determined by multi- 
plying the unit cost by the number of patients in whom the measure was 
employed, then dividing the total cost for each procedure by the number of 
“derived” diagnoses credited to it. 


RESULTS 


Test Results in Relation to Clinical Diagnoses: The frequency of ab- 
normal findings (Table 1) in the 11 routine tests and procedures studied 
ranged from 1% in the case of urine protein and serologic tests for syphilis to 
a high of 57% in the case of leukocytes in the urine, where the presence of 


TABLE 1 
Frequency of Abnormal Test Findings 


. ‘i nt of Persons 
oe Findings Test Findings 
Urine WBC 1,490 855 57 
WBC 1,442 332 22 
Chest x-ray 4 1,481 289 20 
Sigmoidoscopy 1,006 105 10 
ECG 1,493 153 10 
Blood glucose 1,244 129 10 
Hb. 1,441 136 9 
Urine RBC 1,490 66 4 
Urine sugar 1,490 55 : 4 
Serologic test for syphilis | 1,500 13 1 
Urine protein 1,490 14 1 


any leukocytes was regarded as abnormal. Glycosuria and red blood cells 
in the urine sediment were also rarely noted (4%). Other tests were 
abnormal in 10 to 22% of individuals tested. 

The frequency with which abnormal findings appeared to influence the 
clinical diagnoses varied widely (Table 2). For example, clinical diag- 
noses were, by definition, derived from the sigmoidoscopic examination in 
100% of the people having the abnormal findings listed on this procedure, 
whereas in less than 0.5% of the people with white blood cells in the urine 
did this finding serve to establish a diagnosis. Sugar in the urine resulted 
in a diagnosis in roughly one-half of the patients with this abnormality; 
deviations from the normal in the electrocardiogram led to a diagnosis in 
one-third of those having such abnormalities ; and abnormalities in the chest 
x-ray led to a diagnosis in approximately one-fifth of those with findings 
outside the range of normal. Among the other tests, abnormal findings led 
to diagnoses in from zero to 8% of those in whom such findings occurred. 
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not TABLE 2 
Frequency of Diagnoses Derived* from Abnormal Test Findings 
test aa Number of P Per Cent of P 
Number of Persons | Number of Persons | Pet Cent of Persone 
Derived from Abnor- Findings Having 
ulti- g mal Test Findings Derived Diagnoses 
was Sigmoidoscopy 105 105 100 
r of Urine sugar 55 26 47 

ECG 153 46 30 

Blood glucose 129 31 23 

Chest x-ray 289 61 21 

Serologic test for syphilis ‘ae 1 8 

Urine protein : 14 1 7 

Hb. 136 3 2 

ab- WBC 332 2 1 
lied Urine WBC 855 1 t 
Urine RBC 66 0 0 
to 
- of * A clinical diagnosis was considered to have been “‘derived’’ from the abnormal test 
findings when, though not necessarily specific for the disease, the test contributed materially 
to its discovery or when, without the test, the presence of the disease would not have been 
suspected. Such clinical diagnoses were either of known disease or newly discovered disease. 

t Less than 0.5% 

* No correlation existed between the frequency with which abnormal findings 
mai . . 

were detected in the total population by any given measure and the frequency 
a. with which that finding established diagnoses. 

A total of 278 diagnoses was considered to have been derived from all 
of the 11 routine tests and procedures employed. Five of these measures, 
namely, sigmoidoscopy, urine sugar, electrocardiogram, two-hour post- 
prandial blood glucose, and chest x-ray, accounted for 270 (97%) of the 
diagnoses. The other six measures together led to only eight (3%) of 
all the derived diagnoses. 

When the criterion of association between the abnormal test finding and 

TABLE 3 
~~ Frequency of Abnormal Test Findings without Associated* Diagnoses (False-Positives) 
re 
Number of Persons 
Per Cent of Persons 
he Test with Abnormal Test | “Bindings without | with Abnormal Test 
Findings “Associated Findings Having No 
g- Diagnoses” Associated Diagnoses 
* Sigmoidoscopy 105 0 0 
re; ECG 153 66 43 
ne Urine protein 14 6 43 
Urine sugar os 29 53 
od Chest x-ray 289 187 65 
3 Blood glucose 129 98 76 
Ys Hb. 136 123 90 
in Urine RBC 66 60 91 
t WBC 332 302 91 
s Serologic test for syphilis 13 12 93 
rs Urine WBC 855 801 93 
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the final diagnosis was broadened to include all diagnoses with which the 
abnormal test finding might be compatible, as well as those diagnoses estab- 
lished by it (Table 3), (with the exception of sigmoidoscopy, the electro- 
cardiogram, and the finding of protein in the urine), the majority of persons 
with abnormal test findings had no diagnoses with which these findings 
could be associated. Thus, the percentage of false-positive findings was 
remarkably high for most of the routine diagnostic measures. 

When those persons were identified whose diagnoses carried the expecta- 
tion of an abnormal test finding, even though there was a wide range in the 
frequency with which the expected abnormality was absent (false-negative, 
Table 4), in four procedures no false-negative occurred and in all others, 
except for red blood cells and protein in the urine, a false-negative occurred 
in 50% or less of the examinations. 


TABLE 4 


Frequency of Normal Test Findings in Persons with Diagnoses Carrying Expectation 
of an Abnormal Test Finding (False-Negative) 


Number of Persons 
i i Number of Persons Per Cent of Persons 
bm esr with Such Diagnoses with Such Diagnoses 
an Abnormal Test Having a Normal Having a Normal 
Finding Test Finding Test Finding 


WBC 
Serologic test for syphilis 
Chest x-ray 
Sigmoidoscopy 
Blood glucose 
Urine WBC 
Hb. 

ECG 

Urine sugar 
Urine protein 
Urine RBC 


Hemoglobin: Of the hemoglobin determinations made on 1,441 persons, 
43 (3%) were below normal, and 93 (6.4%) were above normal. How- 
ever, only two persons with hemoglobin values below normal were diagnosed 
as having anemia. One of these, with a value of 10.9 gm., recently had 
donated blood, and this was considered to be the cause of the anemia. The 
other, with a value of 11.5 gm., was diagnosed as having anemia of unknown 
cause. 

Of the 93 persons with hemoglobin values above normal, a diagnosis 
of polycythemia vera was made in only one, who had a value of 17.8 gm. 

White Blood Cell Count: The white blood cell count was made on 1,484 
persons; 198 (13.4%) had more than 10,000 white cells per. cubic milli- 
meter, while 134 (9% ) had less than 5,000 per cubic millimeter. | No person 
had a recorded diagnosis related to a low white blood cell count. Of those 
with counts over 10,000, in only two cases were the elevated white cell counts 
considered to have been helpful in detecting the presence of the disease. 


Test 
2 0 
1 0 
37 0 
105 0 
35 11 
4 10 20 
4 25 
22 45 
50 50 
7 86 
10 90 
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These were a subsiding acute trachebronchitis with a white count of 11,800, 
and an ill-defined chest disease, cause undetermined, with a white count of 
24,600.* 

Routine Urinalysis: Routine urinalyses were made in 1,490 persons. 
Protein was found in the urine of 14 of these persons. Of these, eight were 
found to have conditions which could account for the presence of the protein, 
seven being hypertensive and one having a chronic urinary tract infection. 
In one of the hypertensives the finding of urinary protein helped to establish 
a diagnosis of malignant hypertension; in the others it did not appear to 
contribute to the diagnosis. 

Fifty-five persons had sugar in the urine, but the diagnosis of diabetes 
mellitus was made in only 26. Of these 26 persons, the disease was newly 
detected in 17. 

Sixty-four persons were found to have red blood cells in the urine. 
Of these, six had diagnoses which were considered compatible with this 
finding. However, in none was the diagnosis considered to be derived 
from this finding alone. 

White blood cells were found in the urine of 855 persons. Fifty-four 
of these had diagnoses which were considered compatible with this finding. 
However, in only one of these was a diagnosis (pyuria) thought to have 
been made solely on the basis of the finding. 

The other elements of the urinary sediment did not appear to be 
involved in any of the diagnoses made in this study. 

Serologic Tests for Syphilis: A serologic test for syphilis was made on 
1,500 persons and was found to be abnormal in 13. In one of these, the. 
diagnosis of a previously known, latent syphilis was substantiated. Among 
the remaining 12 persons with positive serologic reactions, no diagnoses 
were made compatible with this finding. Seven have been re-examined at 
intervals of a year or more. Of these, four have developed negative 
reactions and three have continued to show positive reactions. However, 
in none of these three persons was a diagnosis of syphilis or of a biological 
false-positive result made by the examining physician. 

Blood Glucose Determinations: A two-hour postprandial blood glucose 
determination was made in 1,244 persons. Of these, 129 (10%) had 
levels greater than the accepted upper limit of 105 mg.%. In only 31 
persons was the diagnosis of diabetes mellitus made, in 20 of them for the 
first time. Among the previously unrecognized diabetic persons, nearly 
one-half had blood glucose levels above 120 mg.% without glycosuria, while 
two had blood glucose levels of less than 105 mg.% accompanied by 
glycosuria. The diabetic state can be overlooked if one relies on either 
the blood glucose level or the urinalysis alone. 

*The persons whose examinations made up the material for this study included only 
those who came to the Clinic as part of a periodic health examination program during the 


years 1948-1958. Since 1958 one person has come through the Clinic on such a program 
whose white blood count and blood smear led to the diagnosis of chronic lymphatic leukemia. 
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TABLE 5 


Percentage Distribution of 1,493 Persons with and without Heart Disease 
Having Various Electrocardiographic Findings 


Electrocardiogram Heart Disease No Heart Disease 


No. of people 1,221 
Normal 84 
Qualified normal 11 
Abnormal 5 


Total 100 


Electrocardiogram: An electrocardiographic tracing was obtained in 
1,493 persons. It was abnormal in 153 (10%) and normal or “qualified 
normal” in 90%. However, of those patients with clinical diagnoses of 
heart disease (Table 5) over one-half showed no changes in the electro- 
cardiographic tracings suggestive of heart disease. Conversely, 5% of 
those without clinical evidence of heart disease had electrocardiographic 
tracings considered to be abnormal. 

In those with diagnoses of heart disease (Table 6) the electrocardiogram 
was most apt to be abnormal (82%) in the presence of functional cardiac 
abnormalities (which included all disturbances in rhythm), and least apt 
to be abnormal (25%) in the presence of hypertensive heart disease. 
Approximately half of those with the diagnosis of arteriosclerotic heart 
disease showed abnormalities in the electrocardiogram, while less than half 
of those with rheumatic heart disease did so. 

In assessing the effectiveness of the electrocardiogram as a detector of 
disease, it will be seen from Tables 1, 2, and 3 that it is among the most 
effective of the tests routinely employed. In 30% of persons with abnormal 
electrocardiograms, the finding contributed to the final diagnosis. The 
false-positives were fewer (43%) than for the majority of the tests. On 
the other hand, the frequency of normal electrocardiograms in the presence 
of diagnoses carrying the expectation of an abnormal record (false-negative) 
was higher (45%) than for all but three of the other tests and procedures. 

Chest X-ray: An x-ray of the chest was obtained in 1,481 persons. 
The 20% of abnormal reports (Table 1) constituted one of the highest yields 


TABLE 6 


Percentage Distribution of Electrocardiographic Findings in 1,493 Persons by 
Type of Heart Disease 


Electrocardiogram Rheumatic | Functional 

No. of people 193 49 11 28 

Normal or ‘‘qualified 95 75 47 55 18 
normal” 

Abnormal 25 53 45 82 


Total 100 100 100 100 
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of abnormality for any of the procedures employed, yet only approximately 
one-fifth of these were instrumental in establishing a diagnosis (Table 2). 
Since an x-ray reveals not only active lesions important to the present health 
of an individual but also evidence of healed and inactive lesions no longer 
of importance, it is of interest to note that of the 61 diagnoses derived from 
these reports, only 26 were thought to indicate active disease. 

In terms of the performance of the total battery of tests and procedures, 
the chest x-ray ranks below the sigmoidoscopy, but in our experience is 
one of the more effective procedures. Frequently, however, positive find- 
ings on the chest x-ray were considered clinically unimportant, and in the 
absence of a clinical diagnosis are included in the false-positives (Table 3). 
However, in no persons did the chest x-ray fail to reveal pathology in whom 


TABLE 7 
Cost of Various Tests and Procedures per ‘‘Derived’’ Diagnosis* 


Number of Cares Number of Cost per 
Persons Tex" Total Cost “Derived” “Derived” 
Tested Diagnoses Diagnosis 


$ 2,235.00 $ 79.82 
3,732.00 120.39 
7,440.00 121.77t 

15,090.00 143.71 
11,944.00 259.65 
2,161.50 720.50 
2,226.00 1,113.00 
4,500.00 4,500.00 


SSssssss 


Urinalysis 

Blood glucose 

Chest x-ray 
Sigmoidoscopy 

ECG 

Hb. 

WBC 

Serologic test for syphilis 


* A clinical diagnosis was considered to have been ‘‘derived”’ from the abnormal test 
findings when, though not necessarily specific for the disease, the test contributed materially 
to its discovery, or when, without the test, the presence of the disease would not have been 
suspected. Such clinical diagnoses were either of known disease or newly discovered disease. 

t Includes diagnoses derived from all components of the urinalysis, namely tests for sugar, 
protein, white and red blood cells. 

t If only derived diagnoses important to the well-being of the individual are considered, 
the cost per derived diagnosis rises to $349.46. 


the clinical diagnosis carried an expectation of such pathology. There 
were, in other words, no false-negatives (Table 4). 

Sigmoidoscopic Examination: A sigmoidoscopic examination was per- 
formed on 1,006 persons in this group. The incidence of abnormal find- 
ings, which for the purposes of this study were limited to the finding of 
rectal polyps (10% ) and carcinoma, was similar to that reported in other 
health surveys.**° Since the diagnosis in each instance was made on the 
basis of the visualization of intestinal polyps by the sigmoidoscopist, and 
since there is no other way of determining the presence or absence of these 
lesions, there were no false-positive or false-negative results attributed to 
this procedure (Tables 3 and 4). Except for five persons who gave a 
history of rectal bleeding, no symptoms, clinical signs, or other procedures 
suggested the presence of this abnormality. Carcinoma in the polyp was 
established by biopsy in three instances. 
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Cost Analyses: Inspection of the cost of the various tests and procedures, 
compiled as described above, reveals that, when considered in relation to 
the helpfulness of each in arriving at diagnoses, some of them are exceedingly 
expensive (Table 7). Thus, some of the initially cheaper tests, such as 
the hemoglobin, white blood cell count, and serologic test for syphilis, emerge 
as far more costly, in terms of usefulness in arriving at diagnoses, than do 
initially more expensive tests, such as the chest x-ray, electrocardiogram, 
and sigmoidoscopy. Actually, the most expensive test, the sigmoidoscopy, 
was in reality among the cheapest in terms of cost per derived diagnosis. 


DISCUSSION 


In attempting to assess the usefulness of certain tests and procedures 
as routine parts of the periodic health examination we have concerned our- 
selves primarily with the role of abnormal test findings in determining 
clinical diagnoses. We recognize that there are other criteria of usefulness 
which may be applied. Among these, the value of a normal test finding, 
by ruling out the presence of disease, may be considerable. However, in a 
retrospective study, objective evaluation of this aspect of usefulness was 
not possible. 

The routine procedures which we employed yielded abnormal results with 
widely varying frequency, and very often these abnormal results appeared not 
to influence the final diagnosis. Six of the tests—the detection of protein 
and red and white blood cells in the urine, the hemoglobin determination, 
the white blood cell counts, and the serologic test for syphilis—despite 
widely varying frequency of abnormal results, appeared to influence the 
diagnosis in so few instances that we believe their omission as routine pro- 
cedures would not seriously have decreased the effectiveness of the exami- 
nations. 

On the other hand, the sigmoidoscopic examination, the test for sugar 
in the urine, the two-hour postprandial blood glucose determination, the 
electrocardiogram, and the chest x-ray when reported abnormal, led to 
diagnoses more consistently. We concluded, therefore, that these five meas- 
ures contributed sufficiently to our examinations to be regarded as useful 
routine procedures. 

We were astonished to observe that the prevalence of false-positive re- 
sults was remarkably high for all the routine tests and procedures except the 
sigmoidoscopic examination, even when we broadened the criterion of 
relationship between abnormal results and final diagnoses to include all diag- 
noses with which the abnormal findings might be compatible. In other 
words, the majority of persons with abnormal test findings had no diagnoses 
with which these findings seemed to be associated and, with the sole 
exception of those obtained by sigmoidoscopy, the examining physicians 
disregarded or judged to be noncontributory over 50% of these abnormal 
findings. These observations have led us to question whether the so-called 
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normal ranges for the measures studied are applicable to a healthy population 
such as ours. More data from such populations are desirable. 

Our evaluation of the effectiveness of these measures has been based 
on the final diagnosis made by the examining physician, arrived at by the 
totality of methods used in the examination. Thus, the role of the indi- 
vidual examiner assumes great importance. The physicians conducting the 
examinations were given no common standards for arriving at any one 
diagnosis. They comprised a cross section of well-trained and modern 
physicians in a university medical center. To us, one of the most striking 
aspects of this study has been the disclosure of an apparently arbitrary 
acceptance or rejection of abnormal laboratory reports by these examiners. 
For example, when we analyzed the relationship between the blood glucose 
value and the clinical diagnosis of diabetes mellitus (Figure 1) we found 
that, among known diabetics, the diagnosis of diabetes mellitus was ap- 
parently accepted by the examiner regardless of the blood glucose level, 
whereas among those persons with elevated blood glucose levels in whom 


O-NOT DIABETIC (98) 
@-DIABETIC (31) 


Blood glucose 


Fic. 1. A frequency distribution of 129 persons whose blood glucose levels were over 105 
mg.%, with and without diagnoses of diabetes. 


diabetes had not previously been diagnosed, there was no consistency be- 
tween the level of blood glucose and the examiner’s decision with regard to 
the diagnosis. Thus, it was impossible to surmise why one individual in 
this group with a blood glucose level of 150 mg.% was considered to be 
diabetic, while another with the same level was not so diagnosed. 

In retrospect, it is impossible to determine how an examiner arrived 
at a diagnosis and how he interpreted laboratory reports. He may have dis- 
carded an abnormal report for any one of a number of reasons. His 
estimate of the limits of normality of the test may have differed from those 
that were adopted by us in our analysis of the data; he may have refused to 
make a diagnosis on the basis of a single laboratory finding, or he may 
have attributed the abnormal finding to some physiological variation or 
laboratory error. Whatever his reasons, he apparently felt free to inter- 
pret the abnormal results as he saw fit. This fact introduces an unmeas- 
urable “observer difference” into our data. At the same time, it sheds an 
interesting light on physician performance. 
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The paucity of false-negative results observed by us seems to confirm 
our impression that, in general, if an abnormal report supported a clinical 
suspicion, it was accepted by the examiner, whereas if it came as an un- 
expected finding it might well be rejected. Unfortunately we cannot deter- 
mine from this study how often a normal report led to the rejection of a 
clinical suspicion. 

The frequent occurrence of normal electrocardiographic tracings in the 
presence of clinically diagnosed heart disease and, conversely, the finding 
of abnormal tracings in a substantial proportion of those without clinical 
evidence of heart disease, were surprising findings for which we at present 
have no explanation. Further studies of these persons are under way. 

The cost of these tests and procedures per derived diagnosis deserves 
some comment. Such calculations point up the fallacy of selecting tests on 
the basis of cost since, as we have pointed out, some of the apparently 
“cheaper” tests are actually extremely costly in terms of their usefulness 
in arriving at a clinical diagnosis. However, this should not obscure the 
fact that, since the objective of periodic health examinations is to preserve 
health, negative results, by demonstrating the absence of disease, have an 
important though unmeasurable value. 

We have based our study on the first examination of our subjects. An 
abnormal test finding in the absence of a corresponding clinical diagnosis 
may indeed represent a true false-positive result, or it may, with the passage 
of time and repeated observations of the patient, be found to have represented 


early disease undetected by the examining physician. Repeated examina- 
tions of the persons who form the basis of this report have been under way 
for a number of years, and data are now being analyzed which should add 
to our understanding of the value of these routine measures. 

We are currently testing a number of additional procedures to assess 
their usefulness in identifying disease in asymptomatic persons. We hope 
our findings will add to the effectiveness of the periodic health examination. 


SUMMARY 


Eleven tests and procedures included routinely in the periodic health 
examinations of 1,500 individuals conducted at the Diagnostic Clinic of 
the University of Pennsylvania were studied to determine the frequency of 
abnormal findings, the frequency with which abnormal findings were instru- 
mental in arriving at final diagnoses, and the cost in terms of “derived” 
diagnoses. There appeared to be no correlation between the frequency of 
findings outside the range of normal and the frequency with which these 
findings were instrumental in arriving at final diagnoses, while the occur- 
rence of false-positive findings was remarkably high. 

The determination of protein and red and white blood cells in the urine, 
the hemoglobin determinations, the white blood cell counts, and the serologic 
tests for syphilis appeared to influence the diagnosis in so few instances that 
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their omission as routine measures would not have significantly reduced 
the effectiveness of our examinations. On the other hand, the sigmoidos- 
copic examination, the test for sugar in the urine, the two-hour postprandial 
glucose determination, the electrocardiogram, and the chest x-ray con- 
tributed sufficiently to the final diagnoses to be regarded as useful routine 
procedures. 

A surprising finding was the degree to which physicians disregarded 
abnormal test results in arriving at diagnoses. The possible reasons for 
this are discussed, together with the bearing which this has on the inter- 
pretations we have made. 

The “cheaper” tests frequently emerged as the more expensive ones 
when viewed in terms of effectiveness in identifying disease. 


SuMMARIO IN INTERLINGUA 


Esseva studiate certe tests e procedimentos communmente includite in le routine 
del periodic examine sanitari, con le objectivo de determinar le quales inter illos es 
le plus utile in establir le diagnose final. Il es solmente per medio de tal studios que 
il es possibile—in nostre opinion—determinar le quales del varie mesuras deberea 
esser retenite como parte routinari del examine in question. 

Le presente studio esseva facite a base del constatationes clinic e laboratorial de 
1.513 personas qui participava in le programma de periodic examine sanitari del 
Clinica Diagnostic al Universitate Pennsylvania. Esseva analysate le resultatos del 
determination de hemoglobina; del numeration de leucocytos; del examine del urina 
pro sucro, proteina, erythrocytos, e leucocytos; del concentration de glucosa post- 
prandial in le sanguine; del tests serologic pro syphilis; del electrocardiogramma ; del 
roentgenogramma thoracic; e del studio sigmoidoscopic. Iste diverse tests e proce- 
dimentos esseva evalutate a base del constatationes de anormalitate facite per medio _ 
de illos, del contribution facite per illos al ultime diagnose clinic, e del costos causate 
per illos. 

Esseva concludite que, in le population studiate, le tests serologic pro syphilis 
contribueva pauco; que le urinanalyse esseva utile in certe casos, specialmente quando 
illo revelava le presentia de glycosuria; e que etiam le determination de hemo- 
globina e le numeration de leucocytos esseva utile in certe casos solmente. Le utilitate 
del determination postprandial de glucosa in le sanguine, del electrocardiogramma, 
del roentgenogramma thoracic, e del sigmoidoscopia esseva clarmente demonstrate. 

Un alte procentage de resultatos falsemente positive esseva incontrate pro omne 
le procedimentos con le exception del sigmoidoscopia. Esseva opinate que iste con- 
statation indica que le medicos non reguarda un resultato anormal per se como base 
sufficiente de un diagnose clinic. 

Quando le costo del diagnose individual que esseva establite a base de constata- 
tiones anormal in le tests e procedimentos studiate esseva calculate, il esseva trovate 
que certes del tests, per exemplo urinanalyses e determinationes del leucocytos es 


multo costose. 
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CLINICAL PATHOLOGICAL 
CONFERENCE 


DIFFERENTIAL DIAGNOSIS OF MITRAL REGURGI- 
TATION IN CHILDHOOD: CLINICAL PATHO- 
LOGICAL CONFERENCE AT THE 
NATIONAL INSTITUTES OF 
HEALTH * 


Moderator: EUGENE BRAUNWALD, M.D. Discussants: R1cHARD S. Ross, M.D., 
F.A.C.P., Baltimore, Maryland; ANDREW G. Morrow, M.D., 
and WittiAM C. Roserts, M.D., Bethesda, Maryland 


Dr. EUGENE BRauNWALD: The patient whose records form the basis of this 
conference taught a good deal to those of us who were involved in his care, and 
for this reason his case was selected for this presentation. 


He was a 13-year-old colored male who was the product of a normal full term 
pregnancy and delivery and who weighed over six pounds at birth. His growth and 
development were retarded, walking occurring at 18 months and talking after the age 
of two years. His mother felt that he had always been small and sickly compared 
with his siblings. : 

He was not examined by a physician until the age of six years when he was 
hospitalized because of fever and tachypnea. Physical examination revealed a pulse 
of 108, and blood pressure of 120/75 mm. Hg. The lungs were clear. A grade IV, 
high pitched, systolic murmur was heard at the apex; there was a protodiastolic 
sound at the apex and a questionable presystolic murmur at the apex. Chest x-rays 
revealed cardiomegaly with a cardiothoracic ratio of 0.61. The left ventricle was 
considered to be greatly enlarged and there was slight fullness in the area of the 
pulmonary conus. The electrocardiogram was said to show prolongation of the PR 
interval when age and rate were considered. Acute rheumatic fever was diagnosed 
and, following discharge from the hospital, the patient was placed on oral penicillin. 
Examination eight months later showed a regular rhythm, a systolic thrill and loud 
systolic murmur at the apex, and a questionable presystolic murmur at the apex. 
The electrocardiogram showed a PR interval of 0.19 sec. and a heart rate of 110/min. 

He convalesced slowly but was not able to resume normal activity. He was 
hospitalized near his home four times because of fever, with abdominal pain on one 
occasion, and symptoms of left and right sided heart failure on three occasions. His 
C-reactive protein and antistreptolysin titer were always unremarkable. Cardiac 
examination always revealed systolic and diastolic murmurs, and during the latter 
two hospitalizations he was in atrial fibrillation which converted to sinus rhythm upon 


* Received for publication March 17, 1961. 

This is an edited transcription of a clinical pathological conference at the Clinical Center, 
Bethesda, Md., by the National Heart Institute, National Institutes of Health, Public Health 
Service, Department of Health, Education, and Welfare. 

Requests for reprints should be addressed to Eugene Braunwald, M.D., Chief, Cardiology 
Branch, National Heart Institute, Bethesda, Md. 
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Electrocardiogram of patient T. A. 


administration of quinidine. The electrocardiograms showed left atrial and ven- 
tricular enlargement with a first degree heart block. 

He was referred to the National Heart Institute because of persistent dyspnea 
and orthopnea. On physical examination the patient was a small, poorly developed, 
undernourished boy who appeared to be chronically ill. Blood pressure was 110/87 
mm. Hg and the pulse rate was 100/min. and grossly irregular. The neck veins 
were dilated and pulsated vigorously when he was in the sitting position. There was 
a prominent precordial bulge, a striking left ventricular lift, and a modest right 
ventricular lift. The second heart sound was palpable along the left sternal border. 
On auscultation this sound was split with a loud pulmonic component. The phono- 
cardiogram showed that P, remained split even after the Valsalva maneuver. A 
grade 3/6 pansystolic murmur was best heard at the apex but was well transmitted 
to the axilla and over the entire precordium. A grade 3/6 mid-diastolic, rumbling 


Fic 2. Chest roentgenogram of patient T. A. 
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murmur and an early diastolic sound were heard at the apex. The liver edge was 
palpable five fingerbreadths below the costal margin. The complete blood count, 
sedimentation rate, serology, urinalysis, CRP, ASO, blood electrolytes, and “liver 
chemistries” were unremarkable. The electrocardiogram is reproduced in Figure 1 
and the chest roentgenograms in Figures 2 and 3. 

Our discussant today is Dr. Richard S. Ross, Associate Professor of Medicine 
and Radiology at the Johns Hopkins University School of Medicine. Dr. Ross 
had only the above protocol on hand for the preparation of his initial discussion. 

Dr. RicHarp S. Ross: The electrocardiogram shows left axis deviation and 
atrial fibrillation. There is no R wave in Lead V,. Deep S waves are present 
over the right precordium. The R wave is 24 mm. in Lead V,, and small Q 


Fic. 3. Lateral roentgenogram of patient T. A. 


waves are present over the left precordium. The sagging of the ST segments 
and inversion of T waves in Lead V, are characteristic of left ventricular hyper- 
trophy or, in older terminology, “left ventricular strain.’ On the roentgenc- 
grams the heart is huge and there appears to be enlargement of all chambers. 
There is fullness in the region of the pulmonary artery and there is a double 
density which I believe represents the left atrium. I think the little prominence 
on the right border of the heart is also part of a giant left atrium. In the lateral 
and right oblique views, there is posterior deviation of the esophagus, which 
makes me feel that this individual had a greatly enlarged left atrium. In the 
tight oblique projection, the left atrium bulges out behind the esophagus. The 
left oblique film shows the left ventricle to be enlarged and it is seen to project 
posteriorly well beyond the spine. In summary, the x-rays show enlargement 
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of the left atrium and left ventricle and slight fullness of the right ventricular 
outflow tract. 

There was an excellent history of retarded growth and development which 
can be used to support the contention that the disease was congenital. The 
febrile illness may or may not be significant, but it could have been either rheu- 
matic fever or bacterial endocarditis. The most prominent physical sign was a 
loud apical pansystolic murmur which was noted by several observers. It was 
heard maximally at the apex, but also at other places on the precordium. 
Throughout the history there was evidence of both right and left ventricular 
failure. The patient was dyspneic and tachypneic, but he also had a large liver 
and distended neck veins. 

Occasionally, the heart may be enlarged, or may function abnormally from 
extracardiac causes, and this possibility must always be considered first. In 
this case we can say, from the size of the heart and other findings, that this 
individual had primary heart disease. The intensity of the murmur and the co- 
existing thrill makes me feel certain that this patient had either valvular disease, 
a septal defect, or obstruction to the outflow tract in one or the other of the 
cardiac chambers. A murmur of this intensity, associated with a thrill, is not 
heard in the absence of one of these recognized causes of turbulence within 
the heart. 

We next come to the question of whether this be congenital or acquired heart 
disease. The early appearance of the murmur and the retarded growth and de- 
velopment indicate that it was congenital heart disease. It is possible to have 
rheumatic fever at an early age. We have seen a patient recently with mitral 
insufficiency who had unequivocal chronic rheumatic valvular disease at the 
age of six years, but this is not the usual situation. There were no associated 
manifestations of rheumatic fever in the case under discussion today and the 
laboratory studies for detecting active rheumatic fever were negative. In dif- 
ficult clinical situations such as this, the C-reactive protein and antistreptolysin 
titer are most useful when they are negative. At this point, rheumatic heart 
disease can be eliminated from consideration, and the patient can be considered 
to have had congenital heart disease. 

We then have to reconsider the two general categories of diseases in which 
murmurs of this intensity are heard—septal defects and valvular diseases. On 
the x-rays the lung fields did not appear to be abnormally vascular. The electro- 
cardiogram showed no evidence of right ventricular hypertrophy or right axis 
deviation, and I was unable to explain the giant atrium on the basis of any of 
the well known septal abnormalities. I considered ventricular septal defect, 
atrial septal defect, a shunt from the left ventricle to the right atrium, and a 
patent ductus arteriosus. I did not give specific consideration to right-to-left 
shunts because no mention was made of cyanosis. 

The ostium primum defects and the varieties of persistent common atrio- 
ventricular canal receive special attention because these defects are frequently 
associated with mitral valve abnormalities. The electrocardiogram in the ostium 
primum defects always shows some evidence of right ventricular hypertrophy, 
and this was lacking in today’s patient. Furthermore, the left atrium is never 
enlarged to this degree. These two facts allowed me to eliminate ostium primum 
defects from this initial discussion. 

The left ventriculo-right atrial communications were considered with Dr. 
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Braunwald’s article as the reference. The electrocardiogram in his patients ; 
showed right ventricular hypertrophy, combined hypertrophy, or “. . . a sug- ; 
gestion of left.” Thus, left axis deviation and left ventricular hypertrophy were 
inconsistent with ventriculo-atrial shunt. Left atrial enlargement would not be ‘ 
expected in these patients and it was not present in the reported patients. At 
this point I eliminated all the common and uncommon left-to-right shunts. 

The category of valvular and obstructive lesions must be considered next. 
Because of the massive dilatation of the left atrium and the left ventricle, atten- i 
tion was directed to the left side of the heart. Valvular aortic stenosis seemed 
an unlikely cause of this murmur. Subvalvular aortic stenosis could produce 
a murmur in this location. We have seen a few cases of a subvalvular obstruc- 
tion in which the murmur was maximal at the apex or near the apex; in one 
case, there was a thrill at the apex in association with the murmur. 

In favor of the diagnosis of subvalvular aortic stenosis, we might list the signs 
of left ventricular hypertrophy on the electrocardiogram and the large left 
ventricle on the x-ray. The left atrium may be enlarged in aortic stenosis but 
I have never seen a left atrium attain the size which our patient’s did in the 
presence of aortic stenosis alone. Therefore, against the diagnosis of aortic 


TABLE 1 
Congenital Mitral Insufficiency 


. Fused fixed valve. 

. Cleft mitral leaflet. 

. Perforated mitral leaflet. 

. Double orifice of the mitral valve. 

. Anomalous insertion of chordae tendineae. 

. Corrected transposition of great vessels 
a. Anomalous insertion of chordae tendineae. 
b. Ebstein’s malformation, left. 

. Fibroelastosis of left ventricle. 


stenosis would be this tremendous enlargement of the left atrium and the de- 
scription of the murmur as pansystolic. This is unusual even for the murmurs 
in subaortic stenosis which are usually confined to the early part of systole. 
Obstruction to left ventricular outflow did not offer an adequate explanation for 
all the important findings and therefore was excluded. 

Mitral insufficiency, the other cause of murmurs of this type, offered the 
best explanation for the enlarged left atrium. The left atrium may reach this 
size in mitral stenosis, but the more common cause of giant atrium is mitral 
insufficiency. The signs of left ventricular hypertrophy on physical examination, 
the enlarged left ventricle on x-ray, and the electrocardiographic findings were 
perfectly compatible with this diagnosis. The murmur was much more com- 
patible with mitral insufficiency than it was with aortic stenosis. 

I had some reservations about the electrocardiogram because, though left 
axis deviation and left ventricular hypertrophy occur in mitral insufficiency, the 
axis is usually not much to the left of 0°. Furthermore, this particular type of 
ST segment is uncommon in mitral insufficiency. There were minor objections 
and I concluded that congenital mitral insufficiency was the best diagnosis. 

This led to a consideration of the various anatomic lesions which result in 
mitral regurgitation (Table 1). 


ular 
hich | 
The | 
heu- 
aS a | 
was 
um. 
ular 
iver 
rom 
In 
this 
co- 
ase, 
the 
not 
thin 
de- | 
ave | 
tral | 
the 
ited 
the 
dif- 
sin | 
red 
‘ich 
On 
ro- 
xis 
of 
la 
left 
10- 
tly | 
um 
hy, 
yer 
m 
dr. 


1228 NATIONAL INSTITUTES OF HEALTH CLINICAL CONFERENCE June 1961 


The literature contains descriptions of valves with fused, fixed cusps, valves 
with a cleft leaflet in association with the ostium primum defect and without this 
lesion, perforated valve leaflets, valves with a double orifice, and cusps with 
anomalous insertion of the chordae tendineae in such a way as to hold the valve 
open. This latter lesion may be associated with corrected transposition of the 
great vessels. Corrected transposition of the great vessels is associated with 
another interesting mitral valve lesion, referred to as Ebstein’s malformation 
of the left AV valve, in which the left AV valve, which looks like the normal 
tricuspid valve, is displaced downward into the left ventricle and may be 
incompetent. Finally, fibroelastosis of the left ventricle may cause mitral 
regurgitation by sticking the leaflets to the wall of the ventricle and holding 
the valve open. 

Without much difficulty, we can dispose of diagnoses 6 and 7 in Table 1. 
The mitral lesions associated with the corrected transpositions can be excluded’ 
by the electrocardiogram which, in our patient, has definite Q waves in Leads 
V, and V,. This electrocardiographic pattern is almost never seen with cor- 
rected transposition.?, There were several other points against corrected trans- 
positions. First, when mitral insufficiency occurs in this malformation, it is 
usually not this severe and clinically dominant, and it is not associated with a 
giant left atrium. Second, there was no evidence of any of the defects commonly 
associated with corrected transposition, such as ventricular septal defect and 
pulmonary stenosis. Fibroelastosis is unlikely because patients. with this disease 
usually die earlier and murmurs are usually not a prominent feature. Murmurs 
of such intensity are not heard in this disease, and the left atrium, though 
enlarged, is never this big. 

At this point I was left with an isolated congenital mitral insufficiency, which 
was probably anatomically one of the first five diagnoses in Table 1. In this 
malformation, the left atrium may be large, there is an early history of failure, 
growth is retarded, and the electrocardiogram shows left ventricular hyper- 
trophy. There is no certain way of differentiating between the first five types of 
congenital mitral insufficiency. In Dr. H. B. Taussig’s book * there is a drawing 
of a heart exhibiting a kind of mitral insufficiency in which the mitral valve is 
replaced by a perforated diaphragm. The clinical course in this patient was 
similar to that of the subject of today’s conference. There was auricular fibril- 
lation, a huge left atrium, and an enlarged left ventricle. I thought the patient 
under discussion today would have a similar mitral valve. 

Therefore, in summary, on the basis of the protocol, x-rays, and electro- 
cardiogram before I received the catheterization data, my diagnosis was congenital 
mitral insufficiency due to a fused fixed perforated diaphragm in place of the 
mitral valve. 

Dr. EuGENE BRAUNWALD: A right heart catheterization was carried out and 
the pressure in the right atrium was markedly elevated with V wave peaks of 
17 mm. Hg and a mean pressure of 13 mm. Hg. The catheter crossed an atrial 
communication into the left atrium where the pressure pulse was found to have 
V wave peaks of 27 mm. Hg and the mean pressure in the left atrium was 15 
mm. Hg, only slightly but distinctly higher than the mean pressure in the right 
atrium. The contours of the two pressure pulses were also quite different. The 
systolic pressure in the right ventricle was elevated to 55 mm. Hg; the end- 
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diastolic pressure was 15 mm. Hg; the femoral arterial oxygen saturation was 
normal. 

The krypton** inhalation test * for the characterization of left-to-right shunts 
indicated a value of 46% in the right atrium. The upper limit of normal is 15%, 
and the value observed in our patient represents a left-to-right shunt entering the 
right atrium. The value of 34% in the right ventricle confirmed the fact that 
a left-to-right shunt existed. 

Indicator dilution curves were obtained. Injection of indocyanine dye into the 
left atrium and sampling from the femoral artery resulted in a curve which 
indicated the presence of a left-to-right shunt. Injection of dye into the inferior 
vena cava showed no evidence of a right-to-left shunt, but showed a broad diffuse 
curve which was compatible with congestive heart failure and/or a left-to-right 
shunt. The levels of pressure in the various cardiac chambers and the results 
of the krypton** test and of the dye dilution curves were then sent to Dr. Ross 
after he had prepared the foregoing discussion. However, we did not indicate 
how the left atrium was entered. 

Dr. Ricuarp S. Ross: I should have asked ¢ question when I first got the 
catheterization data because I have just realized for the first time that the 
catheter entered the left atrium. I had assumed that the transseptal technic ° 
had been employed, and I am distressed to learn that the left atrium was entered” 
without puncture of the septum. 

The catheterization report adds four important facts to the list of clinical 
evidence we have already considered: 


1, Evidence of a left-to-right shunt into the right atrium. 
2. Right ventricular systolic hypertension. 

3. No right-to-left shunt. 

4, Tall V waves in the left atrium. 


The next step is to consider the clinical diagnosis of congenital mitral in- 
sufficiency in the light of the catheterization data. Certainly, the tall V waves 
support this diagnosis and the right ventricular hypertension was consistent with 
it. The evidence of the left-to-right shunt into the right atrium was difficult to 
reconcile with the large left atrium. It is difficult to see how the left atrium 
could have reached this size if there were an atrial septal defect, as the atrial 
septal defect would tend to decompress the left atrium. It is well recognized 
that in Lutembacher’s syndrome, in which the hemodynamic situation is similar, 
though the mitral valve is involved in a different way, the left atrium is not huge. 

We have seen three patients who have mitral insufficiency and an ostium 
secundum defect. These people by and large have not been severely ill, and 
the left atrium has not been as big as we would have expected it to be on the 
basis of the mitral valvular disease alone. They have not had signs of gross 
left ventricular hypertrophy on electrocardiogram or on x-ray. The systolic 
murmurs were far less impressive than the one heard in this patient. 

A similar set of cases has been reported by Bashour and Simmons.* None 
of their cases of mitral insufficiency and ostium secundum atrial septal defects 
had a left atrium as large as did our patient. Of course, it could be said that 
in this particular case there was more than the usual amount of mitral insuf- 
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ficiency and a very small atrial defect, and that this accounted for the unusual 
clinical picture. 

Before settling on this diagnosis, I thought I should consider some other 
possibilities, so I began to consider the possible sources of a left-to-right shunt 
of oxygenated blood into the right atrium. The various possibilities are : 


1. Aorta to right atrium. 

2. Left ventricle to right ventricle—tricuspid ‘ieticioncs 
to right atrium. 

3. Left ventricle to right atrium. 

4. Left atrium to right atrium. 


The simple atrial defect can be excluded because of the size of the left atrium. 
The aorta to right atrium shunt can be excluded on the basis of physical findings ; 
patients with this communication almost always have a continuous murmur, are 
usually sicker, and the disease runs a more rapid course. The possibility of 
the ventricular septal defect with a regurgitant tricuspid valve seemed real, but 
on the basis of the electrocardiogram, it was excluded. If the right side of 
the heart were overloaded by a ventricular septal defect and tricuspid insuf- 
ficiency, there would certainly be evidence of right hypertrophy in the electro- 
cardiogram. The absence of right hypertrophy on the electrocardiogram was 
also the major objection to the diagnosis of ostium primum defect. The objec- 
tions were the same as those raised in the earlier discussion. 
The diagnosis selected will have to provide an explanation for the following 

findings : 

1. Oxygenated blood to right atrium. 

2. Incompetent mitral valve. 

3. Huge left atrium (intact atrial septum). 

4. Left ventricular hypertrophy. j 


The large left atrium excluded the existence of a significant atrial septal defect 
and yet we had evidence of oxygenated blood entering the right atrium. The 
left ventricular hypertrophy that we saw in the EKG suggested that there might 
be a cause of ventricular overloading other than the mitral insufficiency. 

In a search for other causes of left ventricular hypertrophy, I considered 
various kinds of aortic stenosis and found an illustration in Dr. Taussig’s book * 
which shows an infundibular aortic stenosis with anomalous insertion of the 
chordae of the mitral valve. This insertion caused the aortic leaflet of the mitral 
valve to be pulled away from the mural leaflet. The patient died, presumably 
due to a combination of mitral insufficiency and an infundibular aortic stenosis. 
This malformation would have explained all the findings in today’s case except 
for the shunt. From this case, I was led to a case reported by Dr. Charlotte 
Ferencz in 1957 which had all of the features necessary to explain the findings 
in the case today. 

In conclusion, I believe the patient under discussion today had the malforma- 
tion described by Ferencz. The x-ray findings in this malformation are almost 
identical with those presented today. The left atrium is equally prominent and 
gives the same configuration to the right heart border in the PA projection 
(Figure 4). The other projections show the massive dilatation of the left 
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atrium and the enlarged left ventricle. The electrocardiogram is also similar 
to that of today’s patient. The tall R waves over the left precordium are 


isual 


ther accompanied by similar ST segment changes. 

hunt The anatomy of the heart in Ferencz’ patient can be seen in Figure 5. The j 
chordae from the aortic leaflet of the mitral valve were attached to the ventricular 
septum and the mitral valve was rendered incompetent. These same anomalous 
chordae formed a network in the outflow tract of the left ventricle and interfered 
with left ventricular emptying. There was a communication between the left 
ventricle and the right atrium which would explain very nicely the left-to-right 
shunt with an intact atrial septum. Before hearing Dr. Braunwald’s discussion 
of the catheterization I had assumed that the atrial septum was intact, and [ still 

wal feel it hard to explain the large left atrium in any other way. 
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ght Fic. 4. Chest roentgenogram of patient described by Ferencz.?_ (Reproduced by permission 

; of Bull. Johns Hopkins Hosp. 100: 209, 1957.) 

e 

k* The diagram in Figure 6 shows how the heart in Ferencz’ patient would 

he function. If this isn’t the right diagnosis, I’m quite sure that it would give 

ral an identical clinical picture. The chordae from the mitral vaive are shown 

aly extending across the outflow tract of the left ventricle. There is a communica- 

is, tion between the left ventricle and the right atrium. There is a huge left atrium, 

pt which of course has many hemodynamic factors operating to make it so large: 

tte first, there is an intact septum; second, the mitral valve is incompetent ; third, 

gs there is left ventricular outflow obstruction so that the pressure in the left 
ventricle is very high; and fourth, there is a left-to-right shunt so that the return 

a- of blood to the left atrium from the lung would be increased. 

st Therefore, in conclusion, I think the correct diagnosis is left ventriculo-right 

id atrial communication, with mitral insufficiency due to anomalous insertion of 

mn the chordae tendineae, and obstruction of left ventricular outflow due to the 

ft chordae tendineae extending across the left ventricular outflow tract. 
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Fic. 5. Drawing of the heart in the case described by Ferencz. (Reproduced by permission 
of Bull. Johns Hopkins Hosp. 100: 209, 1957.) 


Dr. EuGeNE BrauNwaLp: Thank you very much for this most instructive 
discussion, Dr. Ross. In passing the catheter from the right atrium to the left, 
we didn’t assume that it had passed across an atrial septal defect because the left 
atrium was so large and because there was a distinct pressure difference between 
the two atria. The possibility was considered that the catheter had been passed 
across a patent foramen ovale. Dr. Morrow operated upon this patient and 
I will ask him to describe the operative findings and the clinical course. 

Dr. ANDREW G. Morrow: I’m glad that we did not have to deal with the 
type of anomaly reported by Ferencz and which you discussed, Dr. Ross. Before 
the operation we were not certain of the exact diagnosis, but it seemed clear 
that mitral regurgitation was the dominant lesion and the one which should 
receive first consideration. For this reason we made a bilateral anterior thora- 
cotomy so that we might approach any chamber of the heart and would also have 
optimal exposure of the left atrium. 
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The entire heart, as you might imagine, was enormous, and the left atrium 
was particularly prominent. It bulged out behind the right atrium and venae 
cavae, extending several centimeters beyond the border of the right chambers 
of the heart. The right atrium was also strikingly enlarged, and there was a 
faint systolic thrill over it. Over the exposed posterior portion of the left atrium, 
however, there was an intense systolic thrill. 

The digital intracardiac exploration, through the right atrial appendage, was 
revealing. In the region of the foramen ovale I could feel no interatrial com- 
munication but low in the right atrium, immediately above the tricuspid annulus, 
was a tiny defect which would not admit my finger. Most strikingly, one could 
feel an intense systolic jet of blood impinging on the interatrial septum from the 
left side. There was also evidence of a moderate jet of tricuspid regurgitation. 

When the cannulations and other preparations for bypass had been completed, 
I introduced my finger into the left atrium. I could reach the mitral valve 
only with some difficulty because of the size of the atrium but could easily feel 
an intense regurgitant jet of blood coming through it. By palpation the jet 
did not seem to be localized to a commissure but more to the central portion of 
the valve. We then went on bypass and opened the left atrium from the right 
side. When the blood had been evacuated we could see a small interatrial 


Fic. 6. Diagrammatic representation of the lesion in the case described by Ferencz. 
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communication which lay immediately above the atrioventricular ring. This 
was less than a centimeter in diameter. Coming through the opening from the 
right side was dark blood, the coronary return. 

Inspection of the mitral valve revealed that the posterior or mural leaflet 
was somewhat thickened but was essentially normal. In the anterior or aortic 
leaflet of the mitral valve, however, there was a complete cleft which extended 
from the common endocardial cushion through the length of the valve to its free 
margin. The cleft was of the type typically seen in the partial form of persistent 
afrioventricular canal. We closed the interatrial septal defect from the left side 


Fic. 7. The left atrium (L.A.), mitral valve, and left ventricle (L.V.) are opened, 
The left atrium is markedly dilated and the left ventricle is hypertrophied and dilated. The 
sutures closing the ostium primum defect (white arrow) have been removed. The defect 
is located at the apex of the cleft in the anterior mitral leaflet. The chordae tendineae 
extending to the anterolateral (A.L.P.) and posteromedial (P.M.P.) papillary muscles are 
normal. The anterolateral (A.L.C.) and posteromedial (P.M.C.) commissures are desig- 


nated for orientation purposes. 


with a few sutures and then approximated the valve cleft with a series of 
reinforced interrupted mattress sutures. After it had been repaired the valve 
seemed to be competent. 

The left atriotomy was then closed and we opened the right atrium in order 
to inspect the tricuspid valve. There was obvious tricuspid regurgitation, but 
we could find no discrete lesion that seemed amenable to repair. There was 
no distinct cleft in any of the leaflets. The regurgitation through the tricuspid 
valve seemed to be coming from the commissure between the septal and posterior 
leaflets and it was felt that it might be corrected by an annuloplasty. This was 
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performed with three or four mattress sutures placed through the annulus at 
the commissure described. 

We then came off bypass and the child maintained his circulation well. There 
was still enlargement of the left atrium and it was quite tense, but we could not 
feel systolic thrill in the left atrium after the repair. The child did well during 
the day of operation and that night. On one occasion his blood pressure fell 
for no apparent reason, but it responded immediately to a single small dose of 
metaraminol. On the day following the operation, he was sitting up in bed. 
The nurse was having him cough to evacuate secretions. He did cough, and 
vigorously, and that moment he died. The resident was there and immediately 


Fic. 8. The mitral valve viewed from the left atrium. The cleft in the anterior mitral 
leaflet (A.M.L.) is readily apparent. The small defect (white arrow) in the lowest portion 
of the atrial septum is located at the apex of the cleft. The posterior mitral leaflet (P.M.L.) 
is a The posteromedial (P.M.C.) and the anterolateral (A.L.C.) commissures 
are evident. 


opened the chest; the heart was found to be in arrest and could not be 
resuscitated. 

Dr. EuGENE BrauNwWALD: The pathologic findings will now be presented 
and discussed by Dr. Roberts. 

Dr. WILLIAM C. Roserts: The complete cleavage or cleft in the anterior or 
aortic leaflet of the mitral valve produced a wide-open canal between the left 
atrium and the left ventricle (Figures 7, 8). The mitral regurgitation led to 
extreme dilatation of the left atrium and to moderate hypertrophy and dilatation 
of the left ventricle. A small defect, measuring only 1 cm. in its largest diameter, 
was present in the lower portion of the atrial septum—a so-called ostium primum 
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type atrial septal defect. In addition, the tricuspid valve was abnormal. Al- 
though there was no cleavage of its septal leaflet, the most superior portion of 
the septal leaflet was absent, and the remaining portion of this leaflet was 
shortened. These abnormalities prevented complete closure of the tricuspid 
valve during ventricular systole, and tricuspid regurgitation resulted. Other 
cardiovascular findings included anomalous chordae tendineae from the anterior 
leaflet of the mitral valve, a quadricuspid pulmonic valve, and moderate hypo- 
plasia of the right coronary artery. The lungs were collapsed bilaterally; the 
liver and spleen showed marked changes of chronic passive congestion. 

The normal mitral valve consists of two leaflets, the anterior, which is the 
larger and which is continuous with the aortic valve, and the posterior. Nor- 


28S 


Fic. 9. The left ventricle (L.V.), aortic valve, and aorta are opened. The anomalous 
chordae tendineae, enclosed by the broken lines, extend from the anterior portion of the 
cleft anterior mitral leaflet to the crest of the ventricular septum immediately beneath the 
aortic valve cusps. The anterolateral (A.L.P.) and posteromedial (P.M.P.) papillary 
muscles are labeled. 


mally, chordae tendineae from the margins of each of the two leaflets insert only 
into the two papillary muscles of the left ventricle. In the patient under dis- 
cussion the anterior mitral leaflet was divided by the cleft into two halves, which 
may be designated “anterior” and “posterior.” Chordae tendineae not only 
inserted into the two papillary muscles of the left ventricle, but chordae from 
the “anterior” portion of the anterior mitral leaflet also inserted into the crest 
of the muscular ventricular septum immediately beneath the aortic valve (Figure 
9). These thickened and fused anomalous chordae, which have no counterpart 
in the normal heart, are always present when there is a cleft anterior mitral 
leaflet. They are important because, as emphasized by Edwards,® if they are 
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not divided at the time the cleft is repaired, some mitral insufficiency will invari- 
ably remain. Caution must be exerted by the surgeon, however, when cutting 
these accessory chordae in order not to lacerate an aortic valve cusp or perforate 
the membranous ventricular septum. In addition, as already stressed by Dr. 
Ross, these anomalous chordae may interfere with the outflow of blood from the 
left ventricle and thus produce a form of subaortic stenosis. 

A cleft anterior mitral valve and an ostium primum defect, both of which were 
present in this patient, are two of the components of the complex anomaly 


PERSISTENT COMMON ATRIOVENTRICULAR CANAL 


i 
cleft 


partial 

Fic. 10. Diagrammatic representation of various forms of persistent common AV 
canal. RA, right atrium, LA, left atrium, RV, right ventricle, LV, left ventricle; T, 
tricuspid valve ring; M, mitral valve ring; ASD, atrial septal defect; VSD, ventricular 
septal defect. 


variously termed persistent common atrioventricular canal, atrioventricularis 
communis, and endocardial cushion defect. Persistent common atrioventricular 
canal has been divided by Wakai and Edwards®*"° into three forms: complete, 
transitional or intermediate, and partial (Figure 10). In the complete form 
there is only one valve common to both sides of the heart; an atrial septal defect 
of the ostium primum type and a high ventricular septal defect are also present. 
In the transitional form (Figure 10, upper right diagram) the common valve 
meets in the midline, forming two atrioventricular valves. A cleft is present in 
the septal leaflet of the tricuspid valve as well as in the anterior leaflet of the 
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mitral valve. The partial forms (Figure 10, lower diagrams) are characterized 
by the presence of a cleft in the anterior mitral valve and by the absence of a 
cleft in the tricuspid valve, although portions of the latter may be shortened 
or absent. 

The patient under discussion had a cleft mitral valve and an atrial septal 
defect (Figure 10, lower left diagram). Since the atrial septal defect in this 
patient was extremely small, however, the “run-off” through the defect was 
likewise small, and consequently (as illustrated in Figure 10, lower right 
diagram) left atrial dilatation and left ventricular hypertrophy occurred, rather 
than right atrial and right ventricular enlargement. 

In the 109 specimens with congenital malformations of the heart and great 
vessels in the pathologic collection of the Clinical Center, there are 12 instances 
of persistent common AV canal (Table 2). The subject of this conference is 
case 12. The age range of these 12 patients is nine months to 54 years. The 
partial form of AV canal was the most common. The complete type, the most 
frequent in most series, was absent. The anterior mitral valve was cleft in 
all but two patients. In contrast, the septal tricuspid valve was cleft in only 
one patient and normal in only two. In eight, there was either partial or total 
absence of the septal leaflet. When the ventricular septal defects were present, 
they were quite small, except in two patients. The two patients with the large 
ventricular septal defects had no ostium primum type atrial septal defect, but 
did have cleft anterior mitral valves. It is not necessary for an ostium primum 
type atrial septal defect to be present in order that the diagnosis of persistent 
common atrioventricular canal be made. The one anatomic feature noted in all 
patients listed in Table 2 is the presence of anomalous chordae tendineae from the 
mitral valve to the ventricular septum (Figure 9). I therefore consider anomalous 
chordae tendineae to be a hallmark of the complex anomaly of persistent common 
atrioventricular canal. Thus, the patient described by Ferencz’ and discussed 
by Dr. Ross may perhaps be considered to have had an unusual form of the 
persistent common atrioventricular canal. 

A patent foramen ovale was present in eight of the 12 patients whom we have 
examined. In three of these eight cases the valve guarding the foramen was 
incompetent. Of special note is the presence of right ventricular hypertrophy 
in all patients in this series, except case 12, the patient under discussion, who 
had isolated left ventricular hypertrophy. 

Dr. EUGENE BRAUNWALD: The unusual anatomic features presented by this 
patient and discussed by Drs. Roberts and Morrow were responsible for the 
clinical and hemodynamic findings which are unusual for patients with the partial 
form of persistent AV canal. The majority of these patients have a large atrial 
septal defect and a mild or moderate degree of mitral regurgitation. Clinically, 
although they present with a loud pansystolic apical murmur they usually have 
only mild left atrial and left ventricular enlargement. In general the lung fields 
are plethoric on roentgenograms of the chest and these patients have all of the 
other clinical features associated with a large left-to-right shunt and increased 
pulmonary blood flow. The electrocardiograms usually show more marked left 
axis deviation of the terminal forces than our patient did. In addition, there is 
evidence of “right ventricular diastolic overload,” i.e., an RSR’ configuration in 
right precordial leads. The absence of this feature in our patient may reasonably 
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be attributed to the small left-to-right shunt and the only slightly augmented right 
ventricular output (Figure 1). The prolonged PR interval, which our patient 
exhibited on several EKGs prior to the development of atrial fibrillation, could 


AV canal. 


TABLE 2 


A Summary of the Anatomic Features in 12 Patients with Persistent Common 
Atrioventricular Canal Studied at the Clinical Center 


have been a clue to the diagnosis since this finding is common in patients with 4 


Televepid Ostium | Patent 
7 Mitral Valve * Valve | Pri Cardio- | Associated 
Sex, Race} (Ant. leaf.) (Septal megaly | Anomalies 
leaf.) 
1, A54-66 9 mo. | Partial Cleft Absent + + + RVH 0 
NE (partial) (minute) 
2. A56—-111 | 17 mo. | Partial Short Absent + + + RVH 0 
(partial) (minute) 
3. A57~117 26 Partial Cleft Normal 0 + + RVH 0 
WF (valv. 
4. A5S7~184 14 Partial Cleft Absent 0 + + RVH 0 
WE (partial) (valv. 
incomp.) 
5. AS7-195 42 Partial Cleft Absent 0 + 0 RVH 0 
NM (partial) 
6. A57~226 2 Trans. Cleft Cleft + + + RVH Mongolism 
WE (small) LVH 
7. AS9=12 23 Partial} Cleft Absent + + + RVH | Rt. PV—_RA 
WM (minute) {valv. Lscv—-cs* 
incomp.) 
8. AS9-207| 54 | Partial Cleft Absent 0 + + RVH | CS—La’ 
WE. (partial) 
9. A60-41 13 Partial Cleft Normal + 0 + RVH 0 
WE (partial) (large) 
10. A60~84 13. | Partial] Nocleft | Anomalous 0 0 RVH | LSvCc—-cs* 
WE chordae (large) LVH | Bicuspid 
pul. valve 
11. A60-276 31 Portial Cleft. Absent 0 + 0 RVH 0 
WE (partial) (small) LVH 
12, A59~253 14 Partial Cleft Absent 0 + 0 LVH 0 
NM (partial) (small) 


*LSCV—=CS: A left superior vena cava drained into the coronary sinus. 


§CS—-LA: The coronary sinus drained only into the left atrium. The right atrial ostium of 
the coronary sinus was atretic. 


VDouble orifice, tricuspid valve. 


* All patients had anomalous chordae tendineae from the mitral valve to the ventricular septum. 
TRt. PV—RA: The right pulmonary veins drained only into the right atrium. 


The clinical findings in this patient, and in one other patient with identical 
anatomic findings, were those of massive mitral regurgitation; there was a 
prominent apical holosystolic murmur which was transmitted well into the axilla 
and over the precordium. Prominent left ventricular lifts were palpable. The 
roentgenographic findings were of left atrial enlargement rather than of increased 
pulmonary blood flow. Since the atrial septal defect was very small it could 
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not adequately decompress the left atrium, and a pressure gradient between these 
two chambers was present throughout the cardiac cycle, particularly during ven- 
tricular systole when a large V wave was present in the left atrial pressure 
pulse; the latter was related to massive mitral regurgitation and is not usually 
present in patients with mitral regurgitation and a large atrial septal defect. 

I shall now ask Dr. Morrow to discuss some of the surgical considerations in 
persistent AV canal. 

Dr. ANDREW G. Morrow: From the standpoint of making a decision as to 
whether a given child or adult with a variety of AV canal should be operated 
upon, I think that one important consideration is whether the lesion is the 
complete, the transitional, or the partial form of the anomaly. In other words, 
if one has to deal only with a cleft anterior leaflet of the mitral valve and to 
close an interatrial communication, a completely corrective operation can be 
carried out with an acceptable risk. In a child or a young adult who presents 
with these findings and no other contraindications we now recommend that 
operation be undertaken electively, regardless of the presence or absence of 
symptoms. Our feeling about operation is somewhat less optimistic when the 
complete form of AV canal is present and there is an associated large inter- 
ventricular communication. The bundle of His lies immediately under the endo- 
cardium, on top of the ventricular septum, and the difficulty in repairing a 
complete persistent canal is to close the interventricular communication without 
producing complete heart block. This complication has unfortunately occurred 
in a large percentage of such patients who were operated upon. 

In a patient such as the one described today, i.e., one who presents with 
the primary problem of mitral regurgitation but in whom a shunt into the right 
atrium is also present, another problem presents itself. First, it is difficult, 
I think, to be certain before operation that the patient does not have a small 
atrial septal defect of the ostium secundum type and a mitral valve which is 
not congenitally cleft but which has been damaged in another fashion, as by 
rheumatic fever. The importance of this differential diagnosis is that, in general, 
a cleft mitral valve can be repaired without undue difficulty and a competent 
valve can be established. On the other hand, the problem of the treatment of 
rheumatic mitral regurgitation, at this time in our unenlightenment, remains an 
extremely difficult one. 

I feel that one of the reasons this child died may have been the fact that 
Edwards, at the time of the operation, had not yet published his article about 
the abnormal chordae tendineae which are present in AV canal.* He points out, 
on morphologic grounds, that if one does not divide these abnormal chordae, 
although the anterior leaflet is reconstituted, the chordae may restrict the motion 
of the valve and hold it down in the left ventricle during ventricular systole. 
Thus even though the leaflet itself appears competent there still may be significant 
mitral regurgitation. At the time of the operation we were unaware of the 
existence or the importance of these structures. Perhaps if we had done a more 
effective repair the child might have survived. : 

Dr. EuGENE BRAUNWALD: It is technically simpler to close the atrial septal 
defect than it is to restore complete competency to the mitral valve in patients 
with the lesion which our patient presented. If this occurs the patient can 
actually be made worse by operation, since the atrial defect does serve as a 
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type of escape valve for the distended left atrium. In the other patient with this 
malformation whom we have encountered, the pulmonary artery pressure prior 
to operation was 22/8 mm. Hg. Following operation, the defect remained closed 
but mitral regurgitation persisted, the pulmonary artery pressure rose to 54/20 
mm. Hg, and the patient required a second operation. 

Dr. Ross, do you have any further comments? 

Dr. Ricwarp S. Ross: Do you think that the anomalous chordae produced 
left ventricular outflow obstruction in this case? If they did, and if the mitral 
valve were repaired but the left ventricular outflow obstruction were allowed to 
remain, a satisfactory result could not be anticipated. 

Dr. EUGENE BRAUNWALD: At the time of the left ventricular catheterization 
there was no gradient between the left ventricle and the aorta; therefore there 
is little hemodynamic evidence that the chordae interfered with left ventricular 
ejection. 

Dr. Ricuarp S. Ross: I see. I think I erred in making the categorical 
assumption that the atrial septum might be intact to explain the giant left atrium. 
In general this is true, but, as has been pointed out, the atrial size is more a 
function of the ratio of the magnitude of mitral regurgitation to the size of the 
atrial septal defect. If there is a lot of mitral regurgitation and a small atrial 
septal defect, there can be a large left atrium. 

Question: How can one differentiate preoperatively the lesion which this 
patient presented from that described by Dr. Ferencz? 

Dr. EUGENE BRAUNWALD: Since we have not encountered the latter anomaly 
I can only speculate: (1) A selective left ventricular angiocardiogram or prefer- 
ably a selective cine-angiogram with left ventricular injection would show im- 
mediate opacification of both atria, while this type of study in our patient would 
show left atrial opacification prior to right atrial opacification. The value of 
selective left ventricular angiocardiography in the differential diagnosis of the 
various forms of persistent common AV canal and of related anomalies has 
recently been discussed elsewhere in detail.‘ | (2) The anomalous chordae in 
Ferencz’ patient presumably resulted in a pressure gradient between the left 
ventricle and the aorta. This did not occur in our patient. (3) A cardiac 
catheter could be passed from the right to the left atrium in our patient, but this 
would not be possible in Ferencz’ patient, who had an intact interatrial septum. 

Question: What was the cause of the diastolic rumbling murmur at the 
apex? There was no evidence of mitral stenosis at autopsy. 

Dr. EuGENE BrRAUNWALD: In patients with pure mitral regurgitation of large 
degree a diastolic rumbling murmur is frequently audible at the apex. This is 
related to the flow of abnormally large volumes of blood from the left atrium to 
the left ventricle during diastole. 


SUMMARIO IN INTERLINGUA 


Le patiente esseva un puero de 13 annos de etate in qui—al etate de sex annos, 
durante le curso de un maladia febril—un forte murmure systolic apical e cardio- 
megalia habeva essite constatate. In le curso del sequente annos, ille esseva hos- 
pitalisate repetitemente a causa de congestive disfallimento cardiac. Le examine 
physic monstrava pulsante venas in le collo, un allargate hepate, e un forte e findite 
secunde sono cardiac in le area pulmonal. Forte murmures systolic e diastolic esseva 
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audibile al apice. Le electrocardiogramma revelava fibrillation atrial e deviation 
axial al sinistra. Le catheterismo cardiac monstrava hypertension systolic dextero- 
ventricular, un micre derivation sinistro-dextere que entrava in le atrio dextere, alte 
undas V in le pulso de pression sinistro-atrial, e un distincte gradiente de pression 
inter le duo atrios. Le diagnose differential inter iste lesion e regurgitation mitral 
in le pueritia es discutite in detalio. 

Al operation il esseva trovate que le patiente habeva un micre defecto atrio- 
septal del typo de atrio prime e un complete scission in le lobo anterior del valvula 
mitral. Le duo lesiones esseva reparate, sed le patiente moriva le die post le operation, 

Es discutite le aspectos anatomic, pathologic, e clinic de persistente canal atrio- 
ventricular. 
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CASE REPORTS 


CARCINOMA OF THE LUNG ASSOCIATED WITH MARKED 
ADRENOCORTICAL HYPERPLASIA AND ADRENAL 
HYPER-RESPONSIVENESS TO ACTH IN THE 
ABSENCE OF CUSHING’S SYNDROME* 


By Leon J. Marks, M.D., ALBERT E. Anperson, M.D., and 
Harvey LrperMAN, M.D., Boston, Massachusetts 


THE role of pituitary corticotropin in the regulation of the adrenal secretion 
of cortisol during the basal state, as well as during periods of stress, has been 
well documented. The work of several investigators has suggested the exist- 
ence of a pituitary factor which is separate from conventional ACTH and which 
primarily affects adrenal growth and weight maintenance without causing the 
secretion of adrenal hormones.”»* Although Jailer et al.* have demonstrated the 
presence of an adrenal weight-maintaining substance in patients with Cushing’s 
disease due to bilateral adrenal hyperplasia by assaying their plasma in hypophy- 
sectomized rats, the clinical significance of a human adrenal growth factor thus 
far has remained uncertain. The purpose of this paper is to report the case 
of a patient with carcinoma of the lung who, while alive, had a markedly 
exaggerated adrenocortical response to conventional ACTH in the complete 
absence of clinical evidence of Cushing’s snydrome and who, at autopsy, had 
extremely large adrenal glands with adrenocortical hyperplasia. 


CasE REPORT 


J. M., a 64-year-old white male, entered the Boston Veterans Administration 
Hospital July 8, 1959, with the chief complaint of a persistent cough of four months’ 
duration. He had lost 10 pounds within the previous six months. Significant 
physical findings included bloed pressure of 110/80 mm. Hg, bilateral Herberden’s 
nodes on the distal interphalangeal joints of the fingers, impaired hearing bilaterally, 
and dullness to percussion and diminished breath sounds over the left upper chest. 

The hematologic data were as follows: hemoglobin, 14.3 gm.% ; hematocrit, 45% ; 
white cells, 10,600/cu. mm.; differential count: stab forms, 7%; segmented forms, 
63%; lymphocytes, 28%; eosinophils, 2%. Corrected sedimentation rate was 33 
mm./hr. Urine examination was normal. Blood chemical findings were: nonprotein 
nitrogen, 28 mg.%; fasting blood sugar, 81 mg.% Roentgenograms of the chest 
revealed bilateral emphysema and nodular consolidation of the left upper lobe. An 
electrocardiogram was within normal limits. 

At exploratory thoracotomy on August 4, 1959, a carcinoma of the superior 
segment of the left upper lobe was observed to extend to the left parietal pleura. A 


* Received for publication June 8, 1960. 
From Steroid Research Laboratory and Department of Pathology, Boston Veterans 
Administration Hospital, Boston, Mass. 
Requests for reprints should be addressed to Leon J. Marks, M.D., Director, Steroid 
Sgr ie Laboratory, Veterans Administration Hospital, 150 S. Huntington Ave., Boston 
, Mass. 
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left pneumonectomy was performed, the patient tolerating the operative procedure 
without incident. Two weeks postoperatively, a total tumor dose of 3,430 roentgens 
was administered to the left parietal pleura over a 16-day period, following which the 
patient was discharged. 

The patient was readmitted on December 22, 1959, because of left chest pain 
and dyspnea of five days’ duration. He had lost six pounds since his operation. 
Physical examination revealed the presence of an effusion in the left hemithorax, 
A thoracocentesis was performed and 250 ml. of cloudy yellow sterile fluid were 
removed. A cell block of this fluid was positive for malignant cells. The patient 
improved on supportive therapy and was discharged to a nursing home. 

He was readmitted on January 21, 1960 because of persistent left chest pain 
and weakness. It was evident on physical examination that fluid had reaccumulated 
in the left hemithorax. His blood pressure was 105/76 mm. Hg. The hematologic 
data were as follows: hemoglobin, 13.1 gm.% ; hematocrit, 41% ; white cells, 13,800/cu. 
mm.; differential count: stab forms, 11%; segmented forms, 76%; lymphocytes, 
12%; eosinophils, 1%. An eosinophil count was 102/cu. mm. Blood chemical 
values were: urea nitrogen, 12 mg.%; fasting blood sugar, 89 mg.%; total bilirubin, 
0.6 mg.%; cephalin flocculation, 2-plus; thymol turbidity, 3.4 U.; total protein, 4.4 
gm.%; albumin, 3.1 gm.%; globulin, 1.3 gm%. Serum electrolytes were: sodium, 
139 mEq./L.; potassium, 4.2 mEq./L.; carbon dioxide, 29 mEq./L.; and chloride, 
100 mEq./L. 

TABLE 1 


Effect of ACTH Infusion on Free and Conjugated Plasma 17-OHCS Levels 
of Normal Subjects 


Type of Plasma Plasma 17-OHCS (ug./ a oe ) 
Steroid Control ours* 
Free 18.4 + 2.1f mA + 3.6 
Conjugated 14.9 + 1.8 0.7 + 2.9 


* All patients received a six-hour infusion of ACTH. 
+ Standard errors of the means are shown. 


On January 26, 1960, the adrenal cortical capacity to respond to a six-hour in- 
fusion of 30 USP units of ACTH was tested. Blood samples were obtained before and 
at the end of the infusion for plasma 17-hydroxycorticosteroid (17-OHCS) determi- 
nations. Plasma free 17-OHCS were measured by the method of Nelson and 
Samuels.’ Plasma conjugated 17-OHCS were analyzed by the method of Bongio- 
vanni and Eberlein.* The mean values and the standard error of the mean of free 
and conjugated plasma 17-OHCS of 15 normal subjects both before and after ACTH 
infusion are presented in Table 1. 

The control free and conjugated plasma 17-OHCS levels of the patient were 
18 ug.% and 7 ug.%, respectively. Following ACTH administration, free and con- 
jugated plasma 17-OHCS values rose to 93 ug.% and 42 ug.%, respectively (Figure 


1). 

Three days following the completion of the ACTH test, the patient developed 
bronchopneumonia in his right lung and died within 36 hours. 

Pathologic Findings: The surgical specimen of the left lung revealed the 
presence of a carcinoma which arose in the superior bronchus of the left upper 
lobe. Tumor was present in several of the hilar lymph nodes resected at 
operation. On microscopic examination the tumor was a grade 2 epidermoid 
carcinoma. 

The significant pathologic processes at post-mortem examination were con- 
fined to the thorax and to the adrenals. A moderate amount of cloudy yellow 
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fluid was found in both pleural cavities from which alpha and beta streptococci 
were cultured. Diffuse bronchopneumonia was present in the right lung. 
Tumor was observed in the resected margin of the left lung, the main bronchus 
of the right lung, the left pleura, the posterior mediastinal, periaortic, and 
right hilar lymph nodes, and in the bodies of the seventh and eighth thoracic 
vertebrae. There was a moderate degree of coronary arteriosclerosis. The 
central venous system was not examined. 

Both adrenal glands were greatly enlarged and after careful removal of 
periadrenal fat, the right adrenal weighed 21 gm. and the left adrenal weighed 
33 gm. The cortices of both adrenals were thickened and measured from 


NORMAL JM. AGE 64 10 AGE 42 
(15 SUBJECTS) 
100 
90 
80 
70 
PLASMA 
© 
y/100ML 
/ ADRENAL CUSHING’S SYNDROME 
2 HYPERPLASIA ADRENAL HYPERPLASIA 
TIME (Hours) O 2 4 6 4 6 2 6 


Fic. 1. Comparative responses of free and conjugated plasma 17-OHCS levels to 
ACTH in normals (mean of 15 subjects), in Patient J. M. (the subject of this report), 
and in another patient, I. D., who had active Cushing’s syndrome. 


0.4 to 0.7 cm. The external surfaces were corrugated with a suggestion of 
nodule formation. On cut section, bright yellow radial streaking was seen 
in a brown cortical parenchyma. The medullae of both adrenals were a waxy 
gray and of average size. 

Microscopic examination revealed marked bilateral adrenocortical hyper- 
plasia, involving all three zones of the cortex. There was considerable hyper- 
trophy of the cells of the zona glomerulosa and fasciculata. Multiple nodule 
formation could be seen within the fasciculata. An occasional nucleus of the 
cells of the fasciculata was enlarged and hyperchromatic. Focal lipid depletion 
was present in the zona fasciculata and reticularis. 
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DIscussIoNn 


The marked adrenocortical hyperplasia observed in our patient at autopsy 
was in striking contrast to the complete absence of clinical signs suggestive 
of adrenal hyperfunction during the seven months of careful clinical vbserva- 
tion prior to his death. The demonstration of normal control values of both 
free and conjugated plasma 17-hydroxycorticosteroids are in agreement with 
the patient’s clinical state. 

In Figure 1 may be seen both the free and conjugated plasma 17-OHCS 
response to a six-hour infusion of ACTH in a group of 15 normal subjects, 
in our patient, J. M., and in a 42-year-old male, I. D., with full-blown Cushing’s 
syndrome. Although the control pre-ACTH free and conjugated plasma 
17-OHCS values in patient I. D. are considerably higher than those of patient 
J. M., the increment rises both in free and conjugated plasma 17-OHCS in 
response to ACTH are indentical in both patients and are significantly greater 
than those observed in normal subjects. 

An exaggerated free plasma 17-OHCS response to ACTH has been demon- 
strated by Sandberg et al. in moribund patients,’ whose pre-ACTH plasma 
17-OHCS levels were elevated. This observation was confirmed by Christy 
et al.,2 who suggested that the elevated resting and post-ACTH free plasma 
17-OHCS values seen in severely ill patients were due in part to the delayed 
disappearance of cortisol from plasma. They commented that two of their 
patients with a hyper-response to ACTH had adrenal glands which were 
normal in weight and morphology at post-mortem examination. 

We should like to emphasize that our patient J. M. should not be placed 
in the foregoing category for the following reasons. First, on the day the 
ACTH test was performed, he was not critically ill and was being considered 
for discharge to a nursing home. Second, his resting pre-ACTH free and 
conjugated plasma levels were not elevated. Third, the marked increase of 
his conjugated plasma 17-OHCS in response to ACTH is evidence against the 
thesis that the high value of free plasma 17-OHCS observed after ACTH was 
due primarily to impaired metabolism of circulating cortisol. 

The authors favor the concept that the adrenal glands of the patient were 
exposed to unidentified growth factor over a long period of time. The primary 
action of this X substance was to increase the size of the adrenal cortex without 
affecting the adrenal secretion of corticosteroids. If one assumes that these 
large adrenals remained responsive to conventional ACTH during their growth, 
then endogenous ACTH secretion must have diminished as adrenal hyperplasia 
developed. If pituitary ACTH secretion did not decrease, then the adrenal 
output of cortisol should have risen and Cushing’s syndrome would have 
appeared. Indeed Cushing’s syndrome has been reported in a few patients 
dying with oat-cell carcinoma of the lung who had bilateral adrenal cortical 
hyperplasia at autopsy.® 1° 

Adrenal weight-maintaining effects have been found in growth hormone 
fractions by Reinhardt, Geschwind, and Li," by Young,!? and by Cater and 
Stack-Dunne.* Jailer et al. observed that plasma from two patients with 
“active acromegaly” possessed significant adrenal weight-maintaining activity in 
hypophysectomized rats. Although patients with acromegaly may have en- 
larged adrenal glands at autopsy,’* acromegalic patients have not been observed 
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to have an exaggerated plasma 17-OHCS response to ACTH.* Liddle et al. 
administered a highly purified beef growth hormone preparation to two patients 
for five successive days and did not observe any change in adrenocortical 
responsiveness to conventional ACTH. 

Thus, at the present time it appears that the chemical identity of any specific 
adrenal growth hormone in man remains unresolved. It is our hope that the 
reporting of the present case in detail will stimulate further investigation in 
this complex field. 


SUMMARY 


A case is reported of epidermoid carcinoma of the lung associated with 
extreme bilateral adrenocortical hyperplasia. Although this patient exhibited 
a markedly exaggerated free and conjugated plasma 17-hydroxycorticosteroid 
response to conventional ACTH, no objective evidence of either hyper- or 
hypoadrenocorticism was present during his entire clinical course. It is 
postulated that these large adrenals were due to the action of an unidentified 
adrenal growth factor, which did not affect adrenocortical secretion. 


SUMMARIO IN INTERLINGUA 


Es reportate un caso de carcinoma epidermoide del pulmon, associate con extreme 
hyperplasia adrenocortical bilateral. Ben que iste patiente exhibiva un marcatemente 
exaggerate responsa del libere e del conjugate 17-hydroxycorticosteroides del plasma 
a ACTH conventional, nulle signo objective de hyper- 0 hypoadrenocorticismo esseva 
presente durante su integre curso clinic. Es postulate que iste grande adrenales 
esseva causate per le action de un non identificate factor de crescentia adrenal que 
non afficeva le secretion adrenocortical. 
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FUNCTIONING MALIGNANT BRONCHIAL CARCINOID WITH 
CUSHING’S SYNDROME AND RECURRENT SINUS ARREST * 


By Wiu1aM E. Escovitz, M.D., and Irvine M. REINGoLp, M.D., 
Long Beach, California 


For many years bronchial carcinoid, a type of bronchial adenoma, was 
considered not to be potentially malignant. In 1937, however, Zamora and 
Schuster’ mentioned the first case of metastasis from a bronchial adenoma. A 
correlation between malignant carcinoid tumors of the small intestine and a 
bizarre syndrome, subsequently called “carcinoid syndrome,” was emphasized by 
Thorson et al.? in 1954. 

In 1956 MacDonald* reviewed 57 cases of carcinoid syndrome with the 
primary tumor in the gastrointestinal tract. In the same year, Mattingly‘ in 
a thorough review of the literature described the functioning carcinoid tumor. 
Through 1959 a total of at least 65 cases of the carcinoid syndrome was noted 
in our review of the literature. A report of the carcinoid syndrome in a patient 
with bronchial carcinoid was first described in 1958.5 Subsequent reports of its 
occurrence have been noted on several occasions since that time.*"" 

The interesting report of Kovach and Kyle’? summarized seven cases of 
Cushing’s syndrome associated with bronchogenic carcinoma. It is believed that 
a further clinical potential of the malignant bronchial adenoma in association with 
Cushing’s syndrome has been demonstrated for the first time by the following 
case report. 

Case REpoRT 


First Admission: On November 30, 1955, a 35-year-old white male bricklayer 
was admitted to the Veterans Administration Hospital, Long Beach, California, 
complaining of a cough which was nonproductive and paroxysmal since 1952, accom- 
panied by frequent fainting spells since 1954. Admission x-ray showed a round mass 
in the upper portion of the left hilum which had not been present on a chest x-ray 
in 1951. Bronchoscopy showed a smooth, slightly injected mass obstructing the left 


* Received for publication May 2, 1960. 

From the Pulmonary Service and Laboratory Service, Veterans Administration Hospital, 
Long Beach 4, Calif. 
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upper lobe bronchus. Biopsy of this mass showed no evidence of tumor. On 
December 20, 1955, a left thoracotomy was performed and a tumor extending from 
the hilum to the upper lobe of the left lung was found. Microscopic examination of 
an adjacent lymph node showed “anaplastic carcinoma” in a crushed specimen. When 
the pericardial sac was opened, tumor was seen extending along the pulmonary 
artery and vein into the pericardial space. Consequently, no resection was done. 
From January 12, 1956 to February 3, 1956 the patient received deep irradiation 
therapy to the left hilar area. 

Second Admission: On June 20, 1957 the chief complaint was the increasing 
severity and frequency of sudden episodes of unconsciousness lasting from several 
seconds to several minutes. These were not associated with any aura or postictal 
phenomena. Unconsciousness could not be reproduced by pressure on either carotid 
sinus. 

The patient received eight electroshock treatments for anxiety and depression. 
These were discontinued because of frequent episodes of convulsions which at that 
time were considered to be the result of cerebral metastases. Blood pressure varied 
from zero during a seizure to the resting normal of 120/70 mm. Hg. The frequency, 
duration, and intensity of the seizures became quite variable and were not controlled 
by many medications, including atropine, gr. 1/37 every four hours, isoproterenol 
hydrochloride (Isuprel) glossets, 20 mg. every four hours, and on an empirical basis, 
medroxyprogestrone acetate (Pro-vera) 10 mg. three times daily. 

Several tender, hard, discrete, cutaneous nodules of variable size were noted on 
March 26, 1958. These became larger and subsequently were palpated over all parts 
of the body except the hands, feet, face, and scalp. In September, 1958, a moderately 
deep cyanotic flush, rather constant in intensity, was noted on the face and especially 
around the ears and lateral aspect of the neck. This persisted throughout hospitaliza- 
tion. The liver was never palpable. A grade 1 pulmonic systolic murmur, trans- 
mitted to the left supraclavicular area, progressively increased to grade 3. A painful, 
slowly enlarging nodule in the lower pole of the left testicle, first noted in January 
1958, was removed by orchiectomy October 22, 1958. Microscopic examination 
showed malignant carcinoid. Comparison with subsequent biopsies of cutaneous 
nodules and with the original hilar lymph node biopsy, secured in 1955, revealed that 
all lesions were maligant carcinoid. Microscopic examination for carcinoid of the 
appendix excised in 1946 showed only “acute appendicitis.” The 5-hydroxyindole- 
acetic acid (5-HIAA) excretion in the urine was 27 mg./24 hr. compared with the 
normal of 2 to 8 mg./24 hr., indicating a functioning carcinoid. Numerous electro- 
cardiograms were normal; however, one taken on November 7, 1958, during a typical 
seizure, showed sinus arrest and asystole (Figure 1). Thus, it was demonstrated 
that these seizures were due to recurrent sinus arrest and asystole, presumably due 
to involvement of the heart and adjacent structures by carcinoid tumor. 

Beginning January 13, 1959, the patient developed recurrent furunculosis. 
Severe, intermittent, left anterior flank pain, accompanied by albuminuria for the 
first time, began March 10, 1959. Subsequently, on several occasions, his urine 
contained calculi in the form of hydroxyl apatite (Ca,,[PO,]6[OH],). In July, 
1959, moon facies developed and subsequently buffalo hump, mild kyphosis, worsening 
furunculosis, glycosuria, hyperglycemia, and hypertension. No striae were seen. 
The 24-hour urinary excretion of 17-ketosteroids was 34 mg.; a similar determination 
for 17-ketogenic steroids was 41.8 mg. These findings indicated that the patient 
had Cushing’s syndrome. During this time the seizures became strikingly milder 
and less frequent, in spite of the fact that no preventive medication was given. After 
adrenal suppression and stimulation tests, the patient developed 2-plus edema of the 
prea and feet. His condition progressively deteriorated and he died November 4, 
959. 
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General Laboratory Data: Several electroencephalograms showed neither discrete 
lesions nor evidence of convulsive disorder. Several spinal fluid examinations were 
negative for tumor cells and showed an increase in protein ranging from 45 mg.% 
to 61 mg.%; chlorides were 700 mg.% on one occasion. Repeated red and white 
blood cell counts, serum electrolytes, and liver profile studies were normal. Single 
determinations for the following tests were negative: Friedman’s test, urea clearance, 
urinary prolan A. Beginning March, 1958, numerous determinations of the specific 
gravity of urine, alkaline in reaction, varied between 1.003 and 1.010; previously the 
specific gravity ranged between 1.014 and 1.024, acid in reaction. The 24-hour 
volume of urine varied between 4,500 ml. and 6,400 ml. X-rays of the pelvis, spine, 


4 


Fic. 1. Electrocardiogram taken during a typical seizure 
shows sinus arrest and asystole. 


skull, and hands on several occasions were negative. A flat plate of the abdomen, 
intravenous pyelogram, sigmoidoscopic examination, barium enema, and x-ray studies 
of the upper gastrointestinal tract and small bowel were negative. A gall-bladder 
dye series showed nonvisualization. Tests for occult blood in the stools were 
negative. 

Laboratory and Clinical Daia Concerning Functioning: Carcinoid (Beginning 
October 24, 1958) : Twenty-four-hour urinary excretion determinations of 5 hydroxy- 
indoleacetic acid ranged from 13 to 27 mg. (normal 2 to 8 mg.).1% A 24-hour col- 
lection of urine, following administration of 2.5 mg. reserpine intramuscularly, re- 
vealed 37 mg. of 5-hydroxyindoleacetic acid, the highest obtained in this patient. 
After intravenous injection of 0.055 mg. of histamine diphosphate base, the 24-hour 
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urinary excretion of 5-hydroxyindoleacetic acid was 27 mg. Twenty milligrams of 
serotonin creatinine sulphate,* given orally for three days, showed a change in 
eight-hour urinary 5-hydroxyindoleacetic acid excretion from controls of 0.7 mg. 
and 0.8 mg./8 hr. to 7.3 mg., 9.6 mg., and 15.7 mg./8 hr. on the three succeeding days. 
The amino acid oxidase inhibitor, beta phenylisopropyl hydrazine hydrochloride 
(Catron), given orally, 3 gm. four times daily for four days, produced no significant 
change from the 24-hour control excretion of 28.2 mg. of 5-hydroxyindoleacetic acid. 
The highest control blood pressure of 120/100 mm. Hg was elevated to a high of 
180/122 mm. Hg. Twenty-five milligrams of DL-5-hydroxytryptophan (serotonin 
precursor) dissolved in 300 ml. of normal saline, given intravenously over a period 
of one hour, showed no significant change in the urinary excretion of 5-hydroxyindole- 
acetic acid/8 hr. on the day of administration and on the following day. No varia- 
tions in skin color, or clinical changes, were noticed with administration of any of 
the above substances. An analysis of a cutaneous nodule showed serotonin content 
of 21 ug./gm. of tissue, a mild, although significant increase (normal 1 ug. or less per 
gram). Thus, the serotonin content was consistent with the diagnosis of functioning 
carcinoid. However, no excess of serotonin was detected in the blood serum on 
several occasions. Chromatography of an acetone extract of urine failed to reveal 
tryptophan or hydroxytryptophan or any other compound which reacted with Ehrlich’s 
reagent to give a blue color. Electrophoretic analysis of the serum showed no 
abnormalities ; protein in the urine concentrated insufficiently for analysis. Serotonin 
creatinine sulphate (1:2,000) given intradermally showed no altered reactivity of 
the skin.1° The ingestion of one ounce of 84-proof brandy produced no skin changes. 
The highest specific gravity obtained on the Fishberg concentration test was 1.015. 
Two phenolsulfonphthalein tests showed 10% and 20% excretion of dye respectively 
in 15 minutes. The urea clearance test was normal. In March, 1959, the Sulkowitch 
test on random specimens of urine showed a moderate increase in calcium excretion. 
The excretion of calcium per 24 hours on a low calcium diet was 19.3 mEq./L. 
(normal 18 mEgq./L.); the 24-hour excretion of phosphorus was 0.6 gm. (normal 1 
to 2 gm.) ; the 24-hour excretion of uric acid was 1.15 gm. (normal 0.4 to 0.8 gm.). 
The hypertonic saline infusion test? for the functional integrity of the supraoptico- 
hypophysial system was normal. 

Laboratory and Clinical Data Concerning Cushing’s Syndrome (Beginning 
August 28, 1959): White blood cell count, 17,100/cu. mm.: neutrophils, 88%, 
lymphocytes, 8%, monocytes, 1%, eosinophils, 1%; hemoglobin, 12.8 gm.%; hema- 
tocrit, 38%; direct eosinophil count, 124/cu. mm. (normal, 150 to 250/cu. mm.) ; 
blood urea nitrogen, 17 mg.%; fasting blood glucose, 213 mg.%; postprandial blood 
glucose, 276 mg.%. Determinations on serum were: albumin, 3.7 gm.%; globulin, 
1.9 gm.%; sodium, 133 mEq./L.; potassium, 2.1 to 3.3 mEgq./L.; carbon dioxide 
combining power, 35 mEq./L.; chlorides, 78 mEq./L.; calcium, 4.8 mEq./L.; phos- 
phorus, 2.9 mEq./L. 

The results of the adrenal suppression test (fludrocortisone acetate, given as 
Florinef acetate 0.5 mg. orally, twice daily for four days), and four days later the 
adrenal stimulation test (ACTH-gel, 40 mg., intramuscularly, every eight hours 
for succeeding four days), were consistent with adrenal hyperplasia (Table 1). 

Essential Autopsy Findings: Gross examination. The patient had a moon face 
and a prominent dorsal fat pad. Several hemorrhagic tumor nodules, measuring up 
to 2 cm. in diameter, were present in the skin of the trunk and abdomen. There were 
old left thoracotomy and right lower quadrant scars. 

A large hemorrhagic, grayish-white, granular tumor mass measuring 4 by 3 cm. 
surrounded and partially occluded the main bronchus of the upper lobe of the left 
lung, extending into the lung parenchyma (Figure 2). The bronchial mucosa was 


* Supplied by Vismara Terapeutici, Como, Italy. 
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TABLE 1 
Adrenal Suppression and Stimulation Tests 


Adrenal Suppression Test 


17-Ketosteroids in 17-Ketogenic Steroids in 
mg./24 hr. mg./24 hr. 


Control 45.6 (normal 10 to 22) 32.6, (normal 10 to 20) 
Fourth day suppression 50 11 


Adrenal Stimulation Test 


Third day stimulation 56 47 
Fourth day stimulation 59 117 


granular and free from obvious tumor. Tumor surrounded and compressed the left 
pulmonary artery. Tumor was present in the peritracheal and peribronchial lymph 
nodes. The bulk of the left lung was collapsed. Fibrous adhesions bound the left 
pleura to the chest wall and encased the pericardium. The right lung was edematous 
and congested. 

The heart was normal in configuration and size, weighing 300 gm. The valves 
were intact and free from thickening; the chambers were moderately dilated, especially 
the right side. Numerous tumor nodules, measuring up to 1.5 cm. in diameter, were 
scattered throughout the myocardium. These involved the bases of the lateral wall 
of the right ventricle and auricle, the base of the interventricular septum (Figure 3), 
and the apex of the posterior wall of the left ventricle. The coronary ostia and lumina 
were patent and the intima of the arteries was free from sclerosis. 

The liver was enlarged, weighing 1,950 gm., was free from tumor, and it revealed 
marked chronic passive congestion. The spleen was normal in configuration and 
size, weighing 100 gm. The pancreas, which was enlarged, weighed 200 gm. and 
contained several small scattered nodules. 

The left kidney was enlarged, weighing 200 gm., and it communicated with a 
large perinephric abscess. Much of the parenchyma was destroyed by purulent 
necrosis which communicated with destroyed calyces filled with purulent material. 
The ureter was dilated and contained several large calculi, measuring up to 2 cm. in 
diameter. The right kidney was enlarged, weighing 150 gm.; it revealed tubular 


Fic. 2. Tumor constricts the main bronchus of the left upper lobe 
and the left pulmonary artery. 
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Fic. 3. Pulmonary valve shows no thickening. Arrow points to tumor nodule 
in base of interventricular septum. 


degeneration and focal areas of acute inflammation. The urinary bladder was dilated. 

The adrenal glands were enlarged, the right weighing 53 gm. and the left, 44 gm. 
On cut sections much of the parenchyma of each gland was replaced by hemorrhagic 
tumor. The remaining parenchyma revealed hyperplasia of the cortex, mainly of the 
zona fasciculata. 

The appendix had been surgically excised. Two polypoid carcinoid tumors were 
present in the duodenum and two in the ileum; each measured up to 1.5 cm. in 
diameter. The tumors were confined to the mucosa and submucosa and failed to 
penetrate the muscularis or serosa (Figure 4). Several small inguinal and mesenteric 


Fic. 4. Polypoid carcinoid of ileum. Tumor confined to mucosa and submucosa. 
Hematoxylin and eosin stain; X 35. 
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lymph nodes contained tumor. There were several small tumor nodules in the 
cortex of the brain. The pituitary was negative for tumor and hyperplasia, although 
several Crooke’s cells were seen on histologic examination. 

Microscopic Examination. Microscopically the tumor consisted of solid sheets 
and cords of mainly uniform, oval, and polygonal cells, having small oval nuclei, 
occasionally multinuclei, and fairly abundant pink cytoplasm (Figure 5). Thin, 
vascularized, fibrous septae surrounded groups of tumor cells, producing an acinar 
pattern. In areas, broad bands of fibrous tissue separated and were infiltrated by 
tumor nests. Frequently, the tumor cells were anaplastic, varying in size and shape. 
The tumor was markedly hemorrhagic, and in the lungs it encircled and partially de- 
stroyed bronchial cartilage and intermingled with bronchial glands. The bronchial 
epithelium was destroyed. Tumor invaded vascular and perineural lymphatic chan- 
nels. Argentaffin stains were negative for granules, and reactions to periodic acid- 
Schiff (PAS) stains were negative. Tumor metastases were observed in hilar lymph 


Fic. 5. Carcinoid in lung. Fairly uniform, ovoid cells in acinar nests, imbedded in dense 
collagen. Hematoxylin and eosin stain; X 300. 


nodes, skin, heart, thyroid gland, pancreas, adrenal glands, both kidneys, prostate 
gland, mesenteric and inguinal lymph nodes, and brain. 


DIscussION 


The tumor had the histologic characteristics of a carcinoid, without argentaf- 
fin granules by special stains, and with evidence of anaplasia, as demonstrated 
by the frequent variation in size and shape of the cells. It was considered to be 
primary in the lung, first, since it was first demonstrated in this region by x-ray 
evidence and bronchial biopsy, and second, by the demonstration that the 
carcinoid tumors present in the duodenum and ileum were polypoid in configura- 
tion and were confined to the mucosa and submucosa, failing to invade the 
muscular coats. 
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It is not uncommon to find multiple carcinoids in the intestines; in Mac- 
Donald’s series of 149 extra-appendiceal carcinoids,* 16% were proved to have 
multiple tumors. MacDonald stated that malignant intestinal carcinoids invaded 
the muscle coats and vascular and lymphatic channels before proceeding to the 
liver. In his series, widespread metastases were present in 24 cases; all but 
one involved the liver. In our case, the liver was not involved, further evidence 
that malignant carcinoid was not present in the intestines. 

There is abundant documentation that bronchial carcinoids originate from the 
surface epithelium or the mucous glands of the bronchus. Liebow** believes 
these tumors arise from mucous glands; in one area of our tumor, tumor nests 
intermingled with mucous glands, although periodic acid-Schiff stains were 
negative. In other areas, tumor nests were in close association with the reserve 
cells of the bronchial mucosa. In some sections there was a resemblance to 
the reserve or oat cell carcinoma of the bronchus; this similarity was also 
suggested by the association of Cushing’s syndrome with oat cell carcinomas 
of the bronchus.’ Nevertheless dissimilarities were apparent, including the 
carcinoid histologic pattern, the serotonin production, and the slow growth of 
the tumor. A reserve cell origin of bronchial carcinoids may be considered from 
the foregoing. 

It has been recognized that carcinoids arise only where there are specialized 
granular epithelial cells of Kulchitsky, or enterochromaffin cells, which have 
argentaffin properties. Jackson and Konzelman?® considered the relationship 
of bronchial adenomas with carcinoids of the gastrointestinal tract and their 
derivation from neural elements in the bronchi. The close proximity of the 
lungs and intestine, originating from the foregut in the embryo, provides for a 
theory of cell misplacement or dormance. Probably the same forces responsible 
for growth of Kulchitsky cells in the intestine account for similar growth in the 
lungs. Silver staining granules found in gastrointestinal carcinoids and not 
demonstrated in bronchial carcinoids are discussed by Warner and Southren.’ 
In reviewing the literature, they found only one instance of positive granules in 
bronchial carcinoids. 

A low grade functioning carcinoid in this patient was diagnosed on the basis 
of minimally but significantly elevated urinary excretion rates of 5-hydroxy- 
indoleacetic acid, the elevated serotonin in the cutaneous nodules, and the rather 
constant facial flush. Mattingly * has stated that it is difficult to give a decisive 
clinical description or diagnostic criteria of a functioning carcinoid. Without 
any other known cause of hyperserotonemia, the syndrome would include any 
case in which there exists a hyperserotonemia, or any abnormal urinary excretion 
of serotonin metabolite, such as 5-hydroxyindoleacetic acid. 

In fact, Southren et al.’° reported a case of carcinoid syndrome with hyper- 
serotonemia without corresponding 5-hydroxyindoluria. Evidence was presented 
“that the patient metabolized endogenous serotonin via a different and as yet 
unknown alternate pathway.” Further indication of the variable metabolism in 
this tumor is a comment by Schneckloth et al.° that carcinoid tumor may produce 
active substances, other than serotonin, which on occasion may account for 
atypical clinical features. Regarding the insignificant amount of blood serotonin 
and the lack of classical symptoms, Smith et al.?° noted that even in patients with 
significant excess of blood serotonin, symptoms may be very mild and no 
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simple relationship between blood levels of serotonin and intensity of symptoms 
can be demonstrated. The results of our studies of serotonin metabolism and 
urinary function revealed no atypical metabolism of serotonin, and strengthened 
the belief that this was a malignant carcinoid of low grade function. 

The fact that the liver was free from tumor and that no large tumor metastases 
of appreciable duration existed probably accounted for the mild serotonin effect, 
It is well known that the metastases of carcinoid tumors in’ the liver are a rich 
source of serotonin. Further, it has been suggested that carcinoids in the testis 
might be a rich source of serotonin. Removal of the carcinoid in the right 
testicle in the case of Dockerty and Scheifley *‘ stopped flushing immediately. In 
our patient, the enlarged left testis had been removed before any obvious clinical 
effect of serotonin was noted. The carcinoids in the gastrointestinal tract, being 
of slow growth, may produce large liver metastases, whereas those in the lung, in 
addition to the deactivation effect of the amino-oxidase in the lung,* produce an 
overall small quantity of tumor. Hence the intensity of the serontonin effect 
might be related to the quantity of tumor metastases produced and to the length 
of time they exist, in addition to the serotonin inhibitor effect.*? 

The infiltration of tumor into the periadventitial tissue of the pulmonary 
artery, with its consequent narrowing, probably accounted for the pulmonic 
murmur. This contrasts with the usually ascribed reason for the murmur, 
namely, diffuse endocardial thickening of the pulmonic valve. This change is 
ordinarily considered to be the result of the high level of chemically irritating 
serotonin in the blood of the right side of the heart. 

The diffuse metastases in the myocardium, especially in the bases of the right 
ventricle and interventricular septum, explain the episodes of sinus arrest. 
Further, the seizures of almost seven years’ duration dramatically demonstrate 
the slow growth of the carcinoid. Sinus arrest has been infrequently reported; 
those instances due to intrathoracic neoplasms are extremely rare. Davies” 
stated that intrathoracic new growths may cause cardiac arrhythmias in two 
ways: (1) directly, by invasion of the myocardium or the conducting system, 
or both; and (2) indirectly, by affecting the vagosympathetic pathways to the 
heart. The myocardium showed focal fibrosis; this was especially prominent 
surrounding and coursing through the tumor nodules (Figure 6). Fibrosis in 
the heart and in other areas, such as in the skin ** and lungs, may result from 
the local production of serotonin or inhibitors of serotonin metabolism.” 
Destruction of conducting fibers was evident by the invasion of these fibers in the 
myocardium by tumor. 

Friedberg et al.*° have stated that prednisone therapy appeared to be effective 
in abolishing Adams-Stokes syndrome associated with heart block in six patients. 
This observation is of special interest in our patient since the amelioration of 
seizures began with the onset of hypercorticism. 

The hypercorticism is explained by the hyperplasia of the adrenal cortex, 
especially of the zona fasciculata. Although much of the adrenal glands was 
destroyed by the extensive metastases, the hyperplasia of the cortex was prob- 
ably compensatory. The metastases to the adrenal glands probably occurred 
late in the course of events, although in sufficient time to allow hyperplasia of 
the cortex to develop. Several examples of carcinoma (thymus, pancreas, lung) 
associated with the clinical picture of Cushing’s syndrome have been reported.*® * 
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Fic. 6. Metastatic carcinoid in myocardium. Tumor infiltrates the myocardium causing 
atrophy of muscle, accompanied by fibrous production and replacement. Hematoxylin and 
eosin stain; X 240. 


Kovach and Kyle*? cited seven cases of Cushing’s syndrome associated with 
bronchogenic carcinoma, all of which were of the oat cell type; the relationship 
between these two conditions is obscure. 

In untreated cases of Cushing’s syndrome 50% of the patients survive five 
years or longer.'? However, those cases of Cushing’s syndrome with malignancy 
have a rapid downhill course. Thus the short time (approximately four months) 
between the onset of Cushing’s syndrome and death in the presently cited case 
was characteristic. 

SUMMARY 


A case is reported of the unique combination of functioning malignant 
bronchial carcinoid, sinus arrest, and Cushing’s syndrome. The functioning 
aspect of the carcinoid was manifested by flushing, elevated serotonin in the 
cutaneous metastases, and elevated urinary excretion of 5-hydroxyindoleacetic 
acid. Sinus arrest was explained by several metastases in the bases of the 
chambers of the right side of the heart and in the interventricular septum. The 
adrenal glands which were invaded by tumor masses showed compensatory 
hyperplasia. 

The absence of metastases in the liver and of large tumor masses of appreci- 
able duration probably explains the low grade function of the carcinoid. 

The relatively short interval between the onset of Cushing’s syndrome and 
death was characteristic of other cases of Cushing’s syndrome associated with 
malignancy. 
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SUMMARIO IN INTERLINGUA 


Un mason de racia blanc de 35 annos de etate habeva recurrente episodios de 
convulsion e inconscientia comenciante in 1952. Roentgenogrammas thoracic mon- 
strava un massa hilar al latere sinistre. Thoracotomia, effectuate in 1955, revelava 
un massa in le lobo sinistro-superior. Le biopsia de un adjacente nodo e subsequente 
biopsias de nodulos in le teste sinistre e le pelle esseva comparate, e le diagnose a base 
de omne le specimens esseva carcinoide maligne con sito primari in le broncho. 

Le activitate del carcinoide esseva manifeste in un constante rubor facial, un 
leve elevation del excretion urinari de acido 5-hydroxyindolacetic, e un augmento del 
contento de serotonina in un nodulo subcutanee. Tests pro un metabolismo atypic 
de serotonina esseva negative. Un electrocardiogramma monstrava que recurrente 
arresto sinusal e asystole esseva le causa del attaccos periodic de septe annos de 
duration. Tres menses ante su morte, le patiente disveloppava syndrome de Cushing. 
Un morte rapide post le declaration del syndrome de Cushing in le presentia de un 
malignitate es characteristic. 

Al necropsia extense metastases cardiac esseva trovate, e istos sufficeva a explicar 
le alterationes electrocardiographic. Le adrenales monstrava extense metastases e 
hyperplasia. Le absentia de metastases in le hepate explicava probabilemente le basse 
grado de function del carcinoide. 

Isto es le prime reportate caso in que un functionante carcinoide maligne de 
origine bronchial esseva associate con syndrome de Cushing. 
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CARCINOMATOUS NEUROPATHY * 
By Monroz Tuomas Diamonp, M.D., F.A.C.P., Chappaqua, N. Y. 


INTRODUCTION 


Ir has long been noted that disorders of the nervous system can occur in 
association with malignancy and yet be unrelated to the presence of metastases. 
As far back as 1888 Oppenheim? reported the occurrence of peripheral neuritis 
in malignant disease, and suggested that this was the result of a toxic process. 
Nonne ? in 1900 and Siefert * in 1902 supported this view. In 1908 Williamson * 
stated that posterior column degeneration had been seen in cases of cachexia 


* Received for publication December 28, 1959. 
Requests for reprints should be addressed to Monroe Thomas Diamond, M.D., 175 King 
Street, Chappaqua, N. Y. 
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associated with cancer of various organs, and in 1919 subacute cortical cerebellar 
degeneration was described in association with neoplasms by Brouwer’ and 
Jelgersma.* Hassin’ thought that microscopic metastases explained some 
of the neurologic findings in malignant disease, but he and Singer ® stated 
that chemical or toxic action of the cancer also played a role. In 1922 Lhermitte® 
described a case of chronic cortical cerebellar degeneration and carcinoma of the 
pancreas. In 1926 Harris?® discussed polyneuritis associated with carcinoma, 
and three years later Casper '* published a report of a case of cortical cerebellar 
degeneration with recurrent mammary carcinoma. In 1933 Weber and Hill™ 
described a patient with polyneuritis and carcinoma of the lung. Subacute 
cerebellar degeneration accompanying cancer was reported by Parker and 
Kernohan ** in the same year, and in 1934 by Greenfield,** who suggested a viral 
etiology. Reports of degenerative lesions occurring at almost any level of the 
nervous system and associated with visceral carcinoma then became more abun- 
dant in the literature? In 1948 Wyburn-Mason** suggested that a reflex 
production of peripheral neuritis occurred. In the same year Denny-Brown™ 
felt that the primary tumor created a metabolic defect comparable to that seen in 
vitamin E deficiency. Ziilch ** discussed cortical cerebellar atrophy, and sug- 
gested that cases associated with neoplasm were not rare, many dying of the 
cancer rather than of cerebellar disease. In 1949 Leigh and Meyer ** noted 
selective degeneration of the granular layer of the cerebellum in eight cases of 
visceral carcinoma. Lennox and Prichard *® in 1950 drew attention to the 
significant frequency with which peripheral neuropathy accompanied lung cancer. 
In 1951 Brain et al.** reported four cases of subacute cortical cerebellar degenera- 
tion, in three of whom there was also degeneration of the long tracts of the spinal 
cord. In these three cases there was carcinoma, and in two of them the carci- 
noma was unsuspected during life. In the following year, cases of peripheral 
neuritis associated with visceral carcinoma without relevant secondary deposits 
were observed by Elkington ** and Heathfield.** Kremer and Pratt ** in their 
case noted a two and one-half-year interval between the onset of the peripheral 
neuropathy and the first symptoms of the carcinoma. In 1953 Dodgson and 
Hoffman ** presented a case of sensory neuropathy with carcinoma of the 
esophagus, Barroquer-Bordas and Lowenthal ** reviewed subacute cerebellar 
degeneration associated with cancer, and Henson * published 16 cases of 
carcinomatous neuropathy, 15 having lung cancer. Also Ironsides ** had a 
patient with sensory neuropathy whose bronchial carcinoma could not be found 
until three and one-half years after the onset of the neurologic symptoms. 
Henson et al.*® in 1954 published a clinicopathologic study of 19 patients in 
whom various neurologic disorders had arisen in conjunction with carcinoma. 
In 17 of the 19 cases of carcinomatous neuropathy the underlying cancer was 
situated in the bronchus. In the same year Heathfield and Williams *° made 
further contributions, and Greenfield 44 summarized 14 cases. In 1955 Brain 
and Strauss *? gave an excellent summary of the subject. In 1956 Charatan 
and Brierly ** stressed the mental disturbances in association with carcinoma 
of the lung in the absence of secondary deposits. Most recently Brain and 
Henson ** published their experience with 42 cases of carcinomatous neuro- 
myopathy. In all of these patients there was histologic proof of the diagnosis 
of carcinoma, while 22 post-mortem examinations insured that the syndromes 
were not due to metastases. 
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CasE REPORT 


A 59-year-old white married male executive presented himself with the chief 
complaint of “wobbly legs” for the last two years. He stated that he had been well 
until two years before, when he had noticed the gradual onset of unsteadiness of gait. 
This unsteadiness in his lower extremities became progressively worse, and on oc- 
casion he would slip and fall. There were no associated pains or paresthesias. Dif- 
ficulty in walking was worse in the dark, at which time his balance was considerably 
impaired. With this he noticed a feeling of haziness in his head, some impairment 
of memory at times, and periods of agitation and depression. He denied vertigo, 
diplopia, and dysarthria. His family history and past history were noncontributory. 
He smoked and drank moderately. 

On physical examination the patient’s weight was 183 pounds, his blood pressure 
was 190/100 mm. Hg, and his pulse was 88. His skin revealed salmon-colored 
macules over the trunk compatible with tinea versicolor. Examination of his eyes 
showed bilateral arcus senilis. There were no vascular changes on visualization of 
the fundi. The ears, nose, and throat were unremarkable, and there was no general- 
ized glandular enlargement. His neck was within normal limits, and his lungs were 
clear to percussion and auscultation, with evidence of emphysema. On examina- 
tion of the heart there was normal sinus rhythm, and no murmurs were present. The 
abdomen was negative except for diastasis recti. Genitalia were those of a normal 
male, and the rectal examination was unremarkable. The patient showed a tendency 
towards a steppage gait, with his legs lifted high, and there was unsteadiness in 
making quick, turning movements. He had difficulty in attempting to walk a straight 
line. and fell from one side to the other. He also showed a marked swaying in the 
Romberg position with his eyes closed, but did fairly well with his eyes open. He 
had difficulty in balancing on either foot. His muscle tone and muscular strength 
appeared to be generally quite good, and there was no muscular atrophy. There 
was a very marked ataxia in the heel-to-knee test bilaterally, but his coordinating 
tests in the upper extremities appeared to be carried out quite well. There was no 
disturbance of speech. The tendon reflexes were all present and active, with some 
decrease in both Achilles reflexes as compared to the others. The abdominal reflexes 
were decreased on the right as compared to the left. Babinski’s sign and Hoffman’s 
sign were absent. However, there was no plantar flexion on stimulation of the 
feet. Sensation appeared to be normal as to pain, touch, vibration, and joint 
tendon sense. Cranial nerve functions appeared to be normal. There seemed 
to be some slight intellectual impairment and memory failure. Laboratory data 
revealed: hemoglobin of 14.5 gm.%; red blood cell count, 5,213,300/cu. mm.; 
white blood cell count, 6,750/cu. mm., with 4% bands, 53% mature polymorpho- 
nuclear leukocytes, 36% lymphocytes, 6% monocytes and 1% eosinophils ; erythrocyte 
sedimentation rate, 10 mm./hr. A gastric analysis contained 60 ml. of free hydro- 
chloric acid after stimulation with histamine. The urinalysis was unremarkable. 
Chest x-rays showed evidence of calcium deposits in the right hilum. At the base 
of the right lung was a circular configuration measuring 6 cm. in diameter, com- 
patible with bullous emphysema. In the left lung there was a patch of increased 
density, measuring about 1.5 cm. in diameter, behind the left third rib and partly 
in the third intercostal space. When this chest x-ray was compared with a micro- 
film taken by the health department one and one-half years previously there was no 
significant change. A gastrointestinal x-ray series and cholecystogram were un- 
remarkable. A tuberculin (PPD) skin test was markedly positive in the first 
strength. Sputum examination was negative for tubercle bacilli on smear and culture, 
and Papanicolaou’s stain of the sputum was negative for cancer cells. Vital capacity 
was 2,400 ml., less than 50% of normal for the patient’s surface area. Spirometry 
revealed that he had a maximal breathing capacity of 62 L., about 60% of normal. 
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It was decided to place the patient on antituberculous treatment and to follow 
him very closely. Consequently, he was given 300 mg. of isoniazid and 12 gm. of 
para-aminosalicylic acid daily. He was seen at monthly intervals during the next 
nine months. Chest x-rays taken 30 days apart showed no significant change, nor 
did repeated sputum examinations and sedimentation rates. Nevertheless, there were 
insidious progression of his ataxia and episodes of dementia. On examination at the 
tenth month, however, a chest x-ray showed a definite increase in the lesion present 
at the left apex, in spite of constant antituberculous therapy. This was the first 
change in the lung lesion to be noted since the first available film had been taken 
two years previously. It was then decided that patient should have surgery, and 
a left upper lobectomy was performed. Pathologic examinations of the resected lobe 
showed a well circumscribed, firm, yellowish-tan mass measuring 4.5 cm. in diameter, 
This did not communicate with any of the main bronchi. On microscopic examina- 
tion the mass was found to be a carcinoma, mainly of an anaplastic type, but in 
some parts of the tumor the cells were suggestive of squamous cell origin. Section 
of the resected bronchus revealed transition from the relatively normal columnar 
epithelium to squamous cell metaplastic epithelium. The adjacent lymph nodes were 
free of any tumor involvement. 

The patient has been followed for three years since surgery, and although detailed 
study has been made, there has been no evidence of metastatic carcinoma in this 
interval. During the first two years after surgery a slow, progressive increase in 
his ataxia and dementia occurred. However, a spontaneous remission in the neuro- 
logic picture has been manifest for the last year, three years after removal of the 
lung tumor and five years after the onset of neurologic symptoms. 


DIscussION 


Carcinomatous neuropathy is a loose linkage of various clinical syndromes, 


in which lesions occur at almost any level of the nervous system in association 
with neoplasms of the viscera, but unrelated to metastasis. Brain and Henson“ 
have broadly classified the group according to their clinical manifestations into 
those with cortical cerebellar degeneration, those with peripheral neuropathy, 
those with neuromuscular disorders, and those with mixed forms. The fre- 
quency of occurrence of neuropathy in patients with cancer is difficult to assess. 
Lennox and Prichard,*° in a retrospective study, found that 1.7% of patients 
with carcinoma of the bronchus had peripheral neuritis. Henson et al.,*° also 
in a retrospective analysis, found an incidence of neuropathy of 11% in patients 
with bronchial carcinoma. However, one can assume that this is a low estimate, 
and familiarity with the syndrome in a careful search for cases might well raise 
this figure. Thus, Henson et al.,°° because of their awareness of the clinical 
picture, were able to discover unsuspected carcinoma in 10 patients presenting 
with neuropathy. As the most common site of the underlying carcinoma is 
the lung, the increased incidence of lung cancer would also tend to raise this 
figure. The etiology of the neurologic syndromes is unknown. Carcinotoxins, 
virus infections, sensitization, and metabolic or endocrine disorders have all been 
offered as possible explanations, but no firm evidence has been found to support 
any of them. There is no constant relationship between the course of the neuro- 
logic disorder and that of the carcinoma. Neurologic symptoms may antedate 
the clinical manifestations or diagnosis of the growth by periods of at least 
three years, or the neuropathy may arise after the successful removal of the 
cancer. There is also no relationship between the size of the cancer and the 
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severity of the neuropathy. Thus, severe neuropathy may be present in a patient 
with a small carcinoma detected only at autopsy, or a patient may show remission 
from his neurologic disease when dying from the effects of the carcinoma. 
Treatment has been unrewarding, and even successful surgical removal of the 
cancer has had no effect on the course of the abnormality in the nervous system. 

The case presented here fits classically into the category of cortical cerebellar 
degeneration. The patient, who was in the later age group, manifested evidence 
of cerebellar disease of unknown etiology which was progressive over a two-year 
period. He also presented a pulmonary lesion in the left apex which had been 
unchanged for at least one and one-half years. When studies failed to indicate 
a definitive diagnosis, he was followed on antituberculous therapy for a period 
of 10 months. It was only after the lung lesion suddenly increased in size on 
x-ray in spite of treatment for tuberculosis that surgery was performed and a 
bronchogenic carcinoma found. The cerebellar symptoms continued to progress 
for two years after surgery, when spontaneous remission occurred. When the 
patient was last seen, three years after removal of the lung tumor and five years 
after the onset of cerebellar disease, there was no evidence of metastatic 
carcinoma, and the neurologic symptoms were still in remission. 

The importance of the awareness of carcinomatous neuropathy cannot be 
sufficiently stressed, and early recognition of this disorder presents many points 
of practical rather than merely theoretic interest. Familiarity with the syndrome 
may draw attention to the presence of a hitherto undetected neoplasm at a stage 
when it may still be amenable to treatment. A clue may be obtained when 
considering the differential diagnosis of a shadow in the lung, and early surgery 
rather than watchful waiting may be decided upon, to the patient’s advantage. 
A radical surgical approach to a carcinoma with the hope of a cure could well 
be the decision, rather than a nihilistic attitude due to the erroneous belief that 
there is metastasis to the nervous system. Finally, in view of the fact that 
carcinomatous neuropathy is a condition in which there is a marked tendency 
to spontaneous remission, the prognosis may be one of hope rather than of 
despair, and may mean a great deal in the management of a case. 


SUMMARY 


1. Carcinomatous neuropathy is defined as a loose linkage of various clinical 
syndromes in which lesions occur at almost any level of the nervous system in 
association with neoplasms of the viscera but unrelated to metastasis. 

2. The literature is reviewed. 

3. Stress is laid on the importance of recognition of this entity in the diagnosis 
and management of cases that come to the physician’s attention. 

4. An illustrative case is reported. 


SUMMARIO IN INTERLINGUA 


Neuropathia carcinomatose es un designation general coperiente varie syndromes 
clinic con lesiones a quasi non importa qual nivello del systema nervose, associate 
con neoplasmas del visceres sed non relationate a metastase. Brain e Henson ha 
classificate le casos de maniera general secundo lor manifestationes clinic in (1) 
illos con degeneration cortico-cerebellar, (2) illos con neuropathia peripheric, (3) 
illos con disordines neuromuscular, e (4) illos a forma mixte. Le frequentia del 
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occurrentia de neuropathia in patientes con cancere es difficile a evalutar. Henson 
trovava un incidentia de neuropathia de 11% in patientes con carcinoma bronchial, 
Le sito le plus commun del subjacente carcinoma es le pulmones. Le etiologia del 
syndrome neurologic non es cognoscite. Il non existe un relation constante inter le 
curso del disordine neurologic e illo del carcinoma, I! etiam existe nulle relation 
inter le dimension del cancere e le severitate del neuropathia. Le tractamento ha 
essite pauco incoragiante. 

Es sublineate le desiderato de prestar attention al possibilitate de neuropathia 
carcinomatose. Per exemplo, familiaritate con iste syndrome pote resultar in le 
detection de un neoplasma non previemente notate a un tempore quando illo es pos- 
sibilemente ancora tractabile. Un umbra in le pulmon pote esser de adjuta in le 
diagnose differential Un prompte intervention chirurgic in loco de prolongate 
observationes es alora ben possibilemente un decision avantagiose ab le puncto de 
vista del patiente. Un operation radical del carcinoma in le spero de effectuar assi 
un curation es indicate in tai casos, durante que le erronee conclusion que il se tracta 
de metastases al systema nervose justificarea un attitude de nihilismo. Finalmente, 
in vista del facto que neuropathia carcinomatose es un condition con un marcate 
tendentia a remission spontanee, le prognose pote esser un prognose de spero plus 
tosto que de despero, un facto que certo vale multo in le tractamento del patiente. 
Es revistate le pertinente litteratura mundial. Es presentate un caso que illustra le 
supra-presentate assertiones. 


BIBLIOGRAPHY 


1. Oppenheim, H.: Ueber hirnsymptome bei carcinomatose ohne nachweisbare verander- 
ungenim gehirn. Charité-Ann. 13: 335, 1888. 

2. Nonne, M.: Discussion of Saenger’s cases. Neurol. Centralbl. 19: 187, 1900. 

3. Siefert, E.: Ueber die multiple carcinomatose des central nervensystems. Mtienchen. 
Med. Wschr. 49: 826, 1902. 

4. Williamson, R. T.: Diseases of spinal cord. Oxford University Press, London, 1908, 
p. 377. 

5. Brouwer, B.: Beltrag zur kenntnis der chronisohen diffusen kleinhirnerkrankungen. 
Neurol. Centralbl. 38: 674, 1919. 

6. Jelgersma, G.: Eine systemerkrankung in kleinhirn. J. Psychol. Neurol. 25: 42, 1919. 

7. Hassin, G. B.: Histopathology of carcinoma of the cerebral meninges. Arch. Neurol. 
Psychiat. 1: 705, 1919. 

8. Hassin, G. B., Singer, H. D.: Histology of cerebral carcinoma. Arch. Neurol. Psychiat. 
8: 155, 1922. 

9. Lhermitte, J.: L’astasie—abasie cérébelleuse par atrophie vermenner chez le vieillard. 
Rev. Neurol. 29: 3113, 1922. 

10. Harris, W.: Neuritis and neuralgia. H. Milford, London, 1926, p. 38. 

11. Casper, J.: Toxische kleinhirnatrophie bei brustkrebs. Zbl. Ges. Neurol. Psychiat. 53: 
854, 1929. 

12. Weber, F. P., Hill, T. L.: Complete degeneration of the posterior columns of the spinal 
cord with chronic polyneuritis in a case of widespread carcinomatous disease else- 
where. J. Neurol. Psychopath. 14: 57, 1933. 

13. Parker, H. L., Kernohan, J. W.: Parenchymatous cortical cerebellar atrophy (chronic 
atrophy of Perkinje’s cells). Brain 56: 191, 1933. 

14. Greenfield, J. G.: Subacute spino-cerebellar degeneration occurring in elderly patients. 
Brain 57: 161, 1934.., 

15. Wexburgia, E.: Handbuch der neurologie, edited by Bumke, O., and Foerster, O., Vol. 
IX, Springer, Berlin, 1935-37, p. 113. 

16. Kennard, M. A.: Clinical and histological observations on a case of primary cortical 
degeneration of the cerebellum. Akad. Wet., Amsterdam, Proc. 38: 544, 1935. 


\ 


ler- 


en. 


26. 


27. 


_ 54, No. 6 CASE REPORTS 1265 


. Zilch, K. J.: Uber die primare kleinhirneindenatrophie. Z. Neurol. Psychiat. 156: 493, 


1936. 


. Merritt, M. H., Fremont-Smith, F.: The cerebrospinal fluid, W. B. Saunders Co., Phila- 


delphia, 1937, p. 183. 


. Kendall, D.: An unusual case of sensory polyneuritis. Proc. Roy. Soc. Med. 32: 874, 


1939. 


. Alessi, D.: Lesioni parenchimatose del cervelletto da carcinoma uterino (gliosi carci- 


notossica?). Sintomatologio dissivergico—mioclonica. Riv. di Pat. Nerv. Ment. 55: 
148, 1940. 


. Garein, R., Bertrand, I., Godet-Guillain, J.: Etude d’ anatomo—chronique d’un cas 


d’atrophie cérébelleuse tardive 4 predominance corticate avec lésions neuroganglion- 
noyes des noyous dentetes. Rev. Neurol. 72: 724, 1940. 


. Wilson, S. A. K.: Neurology, Vol. 1. The Williams & Wilkins Company, Baltimore, 


1940, p. 185. 


. Bertrand, I., Godet-Guillain, J.: Etude anatomo-clinique d’un cas d’atrophie la mellaire 


cerebelleuse. Rev. Neurol. 74: 287, 1943. 


. Meerloo, A. M.: The initial neurological and psychiatric syndrome of pulmonary growth. 


J. A. M. A. 126: 558, 1944. 


. Brouwer, B., Schlesinger, F. G.: Carcinoma ovarii and cerebellar degeneration. K. 


Akad. Wet. Amsterdam Proc. 50: 1329, 1947. 

Wyburn-Mason, R.: Bronchial carcinoma presenting as polyneuritis. Lancet 1: 203, 
1948. 

Denny-Brown, D.: Primary sensory neuropathy with muscular changes associated with 
carcinoma. J. Neurol., Neurosurg., Psychiat. 11: 73, 1948. 


28. Ziilch, K. P.: Uber die anatomische stellung der kleinhirnrindenatrophie und ihre 


beziehung zur nonne-marieschen krankheit. Deutsch. Z. Nervenheilk 159: 501, 1948. 


29. Leigh, A. D., Meyer, A.: Degeneration of the granular layer of the cerebellum. J. 


30. 


wW 


32. 


40. 


4 


Neurol., Neurosurg., Psychiat. 12: 287, 1949. 
Lennox, B., Prichard, S.: The association of bronchial carcinoma and peripheral neuritis. 
Quart. J. Med. 19: 97, 1950. 


. Brain, W. R., Daniel, P. M., Greenfield, J. G.: Subacute cortical cerebellar denegeration 


and its relation to carcinoma. J. Neurol. Neurosurg., Psychiat. 14: 59, 1951. 
Elkington. J. St. C., Thompson, R. H. S., Matthews, W. B.: Discussion: recent work 
on the peripheral neuropathies. Proc. Roy. Soc. Med. 45: 661, 1952. 


. Heathfield, R. W. G.: Peripheral neuritis and carcinoma of bronchus. Proc. Roy. Soc. 


Med. 45: 229, 1952. 
Kremer, M., Pratt, R.: Sensory neuropathy. Proc. Roy. Soc. Med. 45: 230, 1952. 


. Dodgson, M. C. H., Hoffman, H. L.: Sensory neuropathy associated with carcinoma of 


the esophagus. Report of a case. Ann. Intern. Med. 38: 130, 1953. 
Barroquer-Bordas, L., Lowenthal, A.: Le syndrome cérébelleux preterminal des carci- 
noses. Mschr. Psychiat. Neurol. 125: 239, 1953. 


. Henson, R. A.: Discussion on unusual manifestations on bronchial carcinoma. Section 


of medicine, Proc. Roy. Soc. Med. 46: 859, 1953. 

Ironside, R., from Henson, R., Russell, D., and Wilkinson, M.: Carcinomatous neuro- 
pathy and myopathy. A clinical and pathological study. Brain 77: 82, 1954 (personal 
communication to authors, p. 116). 

Henson, R., Russell D., Wilkinson, M.: Carcinomatous neuropathy and myopathy. A 
clinical and pathological study. Brain 77: 82, 1954. 

Heathfield, K. W. G., Williams, J. R. B.: Peripheral neuropathy and myopathy associated 
with bronchogenic carcinoma. Brain 77: 122, 1954. 


. Greenfield, J. G.: The spinocerebellar degenerations. Charles C Thomas, Springfield, 


Ill., 1954. 


4 


1961 4 
nson 4 
hial, 
del | 
tion a 
ha 
20 
1 le 
| 21 
rate 
de 22 
assi 
icta 23 
nte, q 
“ate 
tus 
ate. 25 
le 
4 
qq 
a 
3 
4 
4 
en. 
‘ol. 
3. 
at. 
38, 
ts. 39. 
al q 


1266 F. J. LUPARELLO AND J. D. MCALLISTER June 1961 


42. Brain, R., Strauss, E. B.: Recent advances in neurology and neuropsychiatry, 6th Ed, 
Little, Brown and Co., Boston, 1955, pp. 155-158. 

43. Charatan, F. B., Brierly, J. B.: Mental disorder associated with primary lung carcinoma, 
Brit. Med. J. 1: 765, 1956. 

44. Brain, R., Henson, R. A.: Neurological syndromes associated with carcinoma. The 
carcinomatous neuromyopathies. Lancet 2: 971, 1958. 


THE ASSOCIATION OF METASTASIZING BRONCHIAL 
ADENOMA AND THE FUNCTIONING 
CARCINOID SYNDROME * 


By Frank J. Luparetto, M.D. and Joun D. McAttister, M.D.,7 
Pittsburgh, Pennsylvania 


Hemoptysis, obstructive pneumonitis, and bronchiectasis are well-known 
complications of bronchial adenomas.’ It is not generally realized, however, 
that approximately 10% of bronchial adenomas metastasize to local and to 
distant sites.27* During the past 20 years, numerous reports have described 
local and regional manifestations of metastatic bronchial adenomas. That these 
tumors are capable of producing the carcinoid syndrome has also become a 
well established clinical entity. This communication reports another case of the 
carcinoid syndrome produced by a metastasizing bronchial adenoma. 


Case REPORT 


A 50-year-old white female was admitted to Mercy Hospital in August, 1951, 
complaining of hemoptysis. Three years prior to this admission the patient had 
experienced a brief respiratory illness characterized by fever, chills, and blood- 
streaked sputum. Since that time and prior to her admission to the hospital she had 
experienced occasional episodes of chest pain and hemoptysis. Significant past 
history included an appendectomy in 1930 and a cholecystectomy in 1935. 

Physical examination revealed dullness and diminished breath sounds over the 
right lower hemithorax. Roentgenogram of the chest disclosed a shadow in the right 
lower lung field (Figure 1). On September 28, 1951, the patient underwent a right 
lobectomy. The description of the microscopic pathology was as follows: “This is 
a bronchial adenoma (adenocarcinoma, grade 1) with ulceration of the overlying 
mucosa. The cells are fairly uniform and have moderately abundant cytoplasm, with 
round or oval nuclei. Many have a distinctly eosinophilic cytoplasm. In some areas 
there is a cylindromatous pattern, but elsewhere the cells lie in sheets separated by 
small trabeculae of fibrovascular tissue. Mitotic figures are not seen. No metastases 
were present in the lymph nodes. There were two small local metastases within 
2 cm. of the primary site.” The immediate postoperative course of the patient was 
uneventful and she was discharged from the hospital three weeks after surgery. 

In November, 1952, approximately 14 months after lobectomy, the patient began 


* Received for publication May 10, 1960. 
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to experience warm flushing of the chest, neck, and face. During these paroxysms, 
the skin of the neck and face felt warm and assumed a bluish-red appearance. Each 
episode was accompanied by abdominal pain, nausea, vomiting, diarrhea, excessive 
lacrimation, and rhinorrhea. Six specific episodes, each lasting from 12 to 36 hours, 
occurred between November, 1952, and March, 1953, at which time she was again 
admitted to Mercy Hospital. Physical examination was within normal limits except 
for well healed thoracotomy and abdominal scars, and a questionable right upper 
quadrant abdominal mass. There was no hypertension, cardiomegaly, murmurs, or 
abnormal pulmonary sounds. Laboratory studies, including tests of liver function, 
were unremarkable. Chest roentgenograms showed the post-lobectomy changes, in- 
cluding partial resection of the right seventh rib and slight elevation of the right 
hemidiaphragm. Radiographic studies of the gastrointestinal tract, including small 


Fic. 1. Roentgenogram of the chest showing primary lesion in the 
right lower lung field. 


bowel studies, were normal. Her physician attributed her symptoms to the meno- 
pause, which she had actually experienced uneventfully two years previously. A 
multitude of medications including antihistamines, epinephrine, androgens, estrogens, 
barbiturates, and intravenous glucose were given without any apparent benefit. 

In May, 1954, because of a severe episode of nausea, vomiting, and abdominal 
cramps, she was admitted to another hospital where an exploratory laparotomy was 
performed. The only abnormal finding was extensive involvement of the liver with 
metastatic tumor. No primary gastrointestinal site could be found. Biopsy (Figure 
2) revealed “metastatic tumor of liver from primary malignant adenoma of lower 
lobe of right lung.” 

With increasing frequency, approximately once a week, the patient continued to 
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experience episodes of facial flushing, dizziness, nausea, vomiting, and diarrhea, 
Because of severe right upper quadrant abdominal pain and marked hepatomegaly, 
her physician recommended Co* radiotherapy to the liver area. From October 3, 
1955, to December 8, 1956, she received 2300 r over the liver, with some relief of 
symptoms. For the first time, the patient was placed on oral chlorpromazine, and 
she reported definite symptomatic relief of her paroxysmal attacks of flushing and 
gastrointestinal disturbances. 

Follow-up study in July, 1956, and again in January, 1957, revealed a moderately 
firm, nodular liver extending 12 cm. below the right costal margin. Because of 
increasing abdominal discomfort, she received two separate courses of radiotherapy 
to the central liver area during the next 18 months. 


he 


Fic. 2. Section of liver biopsy showing carcinoid tumor adjacent to normal liver tissue. 
Hematoxylin and eosin stain, original magnification < 100. 


The patient was readmitted to Mercy Hospital on May 19, 1959, because of 
severe abdominal pain, nausea, and vomiting. Episodic flushing, accompanied by 
respiratory wheezing, and explosive diarrhea were now becoming more pronounced. 
Physical examination on this admission revealed a well developed but moderately 
dehydrated thin female. The pulse was regular at 100 per min. and the blood 
pressure was 98/70 mm. Hg. The skin over the patient’s upper chest, neck, and 
face was warm and appeared to be a deep, fiery red. Conjunctival suffusion with 
increased lacrimation was also noted. There was no significant adenopathy. Exami- 
nation of the thorax revealed generalized hyperresonance with diffuse rhonchi and 
expiratory wheezes. There was no cardiomegaly, but a rough grade 2 systolic 
murmur was heard in the third intercostal space just to the left of the sternum. The 
liver was moderately firm and nodular, and again extended 12 cm. below the right 
costal margin. There was minimal pretibial edema. 
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Laboratory studies disclosed a mild hypochromic, microcytic anemia, but normal 
values were reported for urinalysis, blood serologic tests, blood sugar, and blood 
urea nitrogen. A bromsulfalein test showed 10% retention in 45 min. and the alkaline 
phosphatase was 17.3 Bodansky units. Liver scan, following the intravenous injection 
of 420 uc. of Robengatope, revealed that “much of the liver has probably been 
replaced by tumor.” Strongly positive qualitative tests for 5-hydroxyindoleacetic 
acid (5-HIAA) were obtained on several occasions and a 24-hour collection of urine 
revealed 157 mg. of 5-HIAA (normal, 2 to 9 mg). 

A gastrointestinal series, including a very careful study of the small bowel, was 
entirely normal. A roentgenogram of the abdomen disclosed an enlarged liver 
containing calcific densities (Figure 3). An electrocardiogram was interpreted as 
being within normal limits. 


Fic. 3. Roentgenogram of the abdomen showing marked enlargement of 
liver shadow and amorphous calcifications. 


During the patient’s hospitalization of approximately three weeks, she experi- 
enced five severe episodes of flushing, respiratory wheezing, and diarrhea lasting 
from three to 24 hours. These symptoms appeared to be effectively ameliorated 
by the oral administration of chlorpromazine. At this writing, the patient is still 
living and has shown no significant change. 


DISCUSSION 


In this patient, the marked histologic similarity of the bronchial adenoma 
to that seen in the hepatic metastases 32 months later furnishes convincing 
evidence that they are the same tumor. Consideration of other primary sites 
would seem unlikely. An appendectomy in 1930 and a cholecystectomy in 
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1935 failed to show any evidence of carcinoid tumor in the resected organs, 
Abdominal exploration in May, 1954, showed metastatic involvement of the 
liver without revealing a primary gastrointestinal site or any evidence of 
mesenteric nodal metastases. Bowel wall invasion and spread to regional 
lymph nodes, characteristic features of malignant intestinal carcinoids, were not 
noted at laparotomy. Since then, several radiographic examinations of the 
entire gastroinestinal tract, including careful small bowel studies, have all been 
negative. Rectal and ovarian sites have also been excluded by appropriate 
examinations. The bulk of evidence, therefore, is against the possibility of 
another primary site. 

The seven-year history of intermittent flushing, associated with diarrhea 
and respiratory wheezing, and the finding of a markedly increased urinary 
excretion of 5-HIAA, confirm the diagnosis of a functioning carcinoid syn- 
drome. The later development of a cardiac murmur is also noteworthy. The 
subsequent appearance of calcific densities over the liver area is of considerable 
interest. Whether these represent calcification of necrotic tumor tissue or 
heteroplastic bone formation as described by Hulley and others cannot be 
stated with certainty at this time.*:® 

McBurney and others noted a large number of liver metastases in their 
review of metastasizing bronchial adenomas.” No mention, however, was made 
of a symptom complex suggestive of the carcinoid syndrome. That such a 
relationship might exist was first suggested by Mattingly. A case of bronchial 
adenoma and liver metastases complicated by severe diarrhea was reported by 
Kincaid-Smith and Brossy in 1956.7 However, urinary levels of 5-HIAA 
were not obtained. 

To the best of our knowledge, our patient represents the eighth reported 
case of a functioning carcinoid syndrome produced by a metastasizing bronchial 
adenoma.**_ In six of these cases, including our patient, there was histologic 
confirmation of liver metastases. Each of these patients had elevated levels of 
urinary 5-HIAA and manifested the well-known features of the functioning 
carcinoid syndrome, with episodic cyanotic flushes and diarrhea predominating. 
The other two patients had increased serotonin content in the bronchial adenoma 
but showed no definite evidence of liver metastases. Neither of these patients 
experienced facial flushing or diarrhea, and the determination of urinary 
5-HIAA was normal in the one patient in which it was performed. This 
experience with bronchial adenomas has been similar to that found with gastro- 
intestinal carcinoids.1*** In the latter, most patients have not developed 
symptoms or elevated levels of 5-HIAA until the tumor has metastasized to 
the liver. 

Like gastrointestinal carcinoids, these tumors have shown a slow growth 
rate. In most of these patients there was a considerable lapse of time, ranging 
from three months to six years, between the pulmonary surgery and the onset 
of the carcinoid syndrome. Although medical management has not proved to 
be very satisfactory, many patients survive long symptomatic periods. The 
_ patient presented in this report is still living approximately seven years after 
the development of the carcinoid syndrome. She, as well as others, obtained 
symptomatic relief from chlorpromazine. When feasible, adequate resection of 
hepatic metastases has proved to be beneficial. In one patient with a metasta- 
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sizing bronchial adenoma, the urinary levels of 5-HIAA returned to normal 
after removal of a solitary metastatic liver mass.’° 

Although the histogenesis of bronchial carcinoids is not definitely known, 
a few workers have suggested that these tumors may be related to argentaffinoma 
of the gastrointestinal tract. In spite of this morphologic resemblance, most 
investigators have been unable to demonstrate the typical argentophile staining 
characteristics in bronchial adenomas or in hepatic metastases.*:**»*® Unfortu- 
nately, this staining technic was not applied to the tissue in our case. Neverthe- 
less, in view of the case presented herein and the other cases described in. the 
literature of the functioning carcinoid syndrome produced by metastasizing 
bronchial adenoma, there would appear to be more than just a coincidental 
relationship between bronchial carcinoids and carcinoids originating in extra- 
pulmonary sites, 

SUMMARY 


Another case of a functioning carcinoid syndrome produced by metastasizing 
bronchial adenoma has been reported. The authors believe that this is the 
eighth recorded case. A brief review of this syndrome has been presented, 
and differences from and similarities to gastrointestinal carcinoids are described 
briefly. 

ADDENDUM 


After completing this paper, the patient in this report died, approximately seven 
and one-half years after the onset of the carcinoid syndrome. Unfortunately, the patient died 
at another hospital and there was no post-mortem examination. 

Since this manuscript was prepared for publication, Williams and Azzopardi have 
reported two cases of the carcinoid syndrome associated with bronchial tumors (Williams, 
E. D., Azzopardi, J. G.: Tumours of the lung and the carcinoid syndrome. Thorax 15: 30, 
1960). Their first case was a follow-up account of the patient originally reported by 
Kincaid-Smith and Brossy.7 The second case was an oat-cell carcinoma with widespread 
metastases. 
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SUMMARIO IN INTERLINGUA 


Approximativemente 10% de omne adenomas bronchial resulta in metastases in 
sitos local o distante. Recentemente il ha essite demonstrate que iste tumores es 
etiam capace de producer le functionante syndrome carcinoide. Le autores crede que 
le patiente presentate in iste reporto representa le octave reportate caso del syndrome 
carcinoide producite per un metastasante adenoma bronchial. 

Le 28 de septembre 1951, post un historia de tres annos de febre intermittente, de 
dolores thoracic, e de hemoptysis, un feminina de racia blanc de 50 annos de etate 
esseva subjicite a lobectomia dextero-inferior. Le resecate specimen revelava un 
adenoma bronchial con duo micre metastases local. Dece-quatro menses plus tarde le 
patiente comenciava experientiar intermittente episodios de rubor ignicolor del facie, 
accompaniate de dolores abdominal, nausea, vomito, diarrhea, excessos de lacrimation, 
e rhinorrhea. In maio 1954, post un episodio sever de nausea, vomito, e dolor ab- 
dominal, le patiente esseva subjicite a chirurgia abdominal. Le laparotomia revelava 
un extense affection del hepate con tumor metastatic. Le biopsia hepatic revelava 
“metastatic tumor hepatic ab maligne adenoma primari del lobo pulmonar dextero- 
inferior.” 

Le sequente cinque annos in le curso del patiente esseva characterisate per repetite 
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episodios de rubor facial, nausea, vomito, e diarrhea. In maio 1959, fortemente 
positive tests esseva obtenite pro acido 5-hydroxyindolacetic (A5-HTA) : un collection 
de 24 horas de urina revelava 157 mg de A5-HIA. 

A causa de dolores abdominal in le quadrante dextero-superior e de marcate 
hepatomegalia, le patiente recipeva tres separate cursos de radiotherapia applicate al 
area hepatic central, con un certe alleviamento del symptomas. Un melioration addi- 
tional esseva effectuate per chlorpromazina oral. 

Le similitude histologic del adenoma bronchial con le metastases hepatic es un 
forte prova que il se tractava del mesme tumor in le duo sitos. Exploration abdominal 
e repetite examines radiographic del vias gastrointestinal total ha revelate nulle signo 
de un altere sito primari. 

Viste le numerose similitudes il pare justificate supponer un relation plus que 
simplemente coincidental inter carcinoides bronchial e carcinoides a origine in sitos 
extrapulmonar. Como il es characteristic de carcinoides gastrointestinal, iste tumores 
ha monstrate un lente crescentia, e le majoritate del patientes non ha disveloppate 
symptomas o elevate nivellos de A5-HIA usque post que le tumor se habeva metas- 
tasate ad le hepate. Ben que le majoritate del travaliatores non ha succedite a 
demonstrar le presentia de typic granulos argentaffin in carcinoides bronchial o in 
depositos metastatic, il remane un facto que le similitude con carcinoides a origine in 
le vias gastrointestinal es marcate ab le puncto de vista morphologic. 
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RENAL TUBULAR HYPERCHLOREMIC ACIDOSIS WITH BONE 
DISEASE: A CASE REPORT * 


By Hersert W. Jounson, M.D., F.A.C.P., St. Paul, Minnesota 


RENAL acidosis resulting from tubular insufficiency without glomerular in- 
sufficiency is a relatively uncommon entity..-* It is accompanied frequently by 
calcification and stone formation in the kidney and occasionally by osteomalacia. 
The relative roles of hypercalciuria, systemic acidosis, and parathyroid activity 
in the pathogenesis of these complications are not certain, although Albright and 
colleagues postulated that parathyroid hyperplasia develops secondary to the 
renal loss of calcium. The primary disturbance, however, is clearly a failure of 
the kidney to excrete acid in a normal manner. 

The excretion of acid and the conservation of base is one of the major func- 
tions of the kidney. This is normally accomplished by two mechanisms: (1) the 
production of ammonion ion by the renal tubular cells to exchange with fixed 
cations in the tubular urine, and (2) the acidification in the tubules of filtered 
buffers, mainly phosphate, to produce an acid urine. If the kidney tubules are 
damaged, a decrease in the ability to excrete acid urine and to produce ammonium 
exists, and the body must find some other source of readily available cation to 
take the place of the latter. Calcium, potassium, and sodium are the most avail- 
able cations and will be excreted in increased amounts in the urine. Calcium 
appears to be one of the most readily available, and clinically significant hypo- 
calcemia occurs in this situation as a result of the hypercalciuria. According to 
Albright’s hypothesis, parathyroid hyperplasia occurs under the stimulus of the 
hypocalcemia. The excess parathyroid hormone will result in an attempt to 
raise the blood calcium level by increased resorption of bone, and because of 
its primary action, will lead to increased excretion of phosphorus in the urine. 
The absence of disturbed glomerular function permits the hyperphosphaturia to 
occur. This attempt to raise the blood calcium and to maintain it in a normal 
range may, however, be unsuccessful because of the continuous excretion of 
calcium in the urine, and the serum calcium level will remain in the low or 
low-normal range. The low or low-normal serium calcium, plus the low serum 
phosphorus, which has resulted directly from parathyroid-induced hyperphos- 
phaturia, will result in the failure of deposition of calcium salts in newly formed 
osteoid tissue. Bone which is not properly calcified is increasingly susceptible 
to strain. This leads to increased osteoblastic activity, which in turn produces 
an increase in serum alkaline phosphatase.* 

Renal losses of potassium and sodium are also important. A low potassium 
syndrome with paralysis and characteristic electrocardiographic changes has been 
reported as a result of renal acidosis.» "1* Hypernatriuria with resultant hypo- 
natremia may result as well, and symptoms suggestive of low salt syndrome may 
develop. With the continued loss of cations, acidosis results, and the carbon 
dioxide combining power falls. This is coupled with chloride retention, which 
apparently occurs because of the inability of the kidney to conserve bicarbonate. 


* Received for publication August 25, 1959. 
Requests for reprints should be addressed to Herbert W. Johnson, M.D., 755 Lowry 
Medical Arts Building, St. Paul 2, Minn. 


1961 
tion 
e al 
un 
inal | 
gno | 
| 
que | 
itos 
res 
vate 
a 
2a 
in 
in 
4 
las. 
149, 
4 
nial 
the q 
of 
sis. q 
ing 4 
of 
ma 4 
yn 
oid 
on 
ole 
a). 
J. 


1274 HERBERT W. JOHNSON June 1961 


The exact etiology of the tubular disturbance is unknown. Whether it repre- 
sents a primary tubular defect or a tubular defect secondary to some inflam- 
matory or metabolic disturbance is not evident. Urine cultures were generally 

5 negative, and in only one case was healed pyelonephritis found at autopsy.’ 
Post-mortem examination of another case showed extensive vacuolation of the 
tubules and an alteration in the type of epithelium.® There was no evidence 
of chronic vascular disease or glomerulonephritis. There has been some contro- 
versy as to whether the renal calculi and nephrocalcinosis which accompany this 
form of renal acidosis are the causes or the results of the disturbances in renal 
function. Albright and Reifenstein, in reviewing the known cases up to 1948, 
found that two had had neither the renal calculi nor nephrocalcinosis.' This, 
plus the fact that with proper therapy these patients stop forming stones, strongly 
favors the idea that the renal calcification is the result rather than the cause 
of the renal lesion. 

Osteomalacia of this type must be differentiated from the other conditions 
listed above. In renal rickets, otherwise called renal osteitis fibrosa generalisata, 
there is evidence both of glomerular and tubular damage of long duration. The 
urea nitrogen is elevated as a result of the glomerular lesion, and acidosis is 
associated with retention of the blood sulfates and phosphates, and the inability 
of the tubules to produce ammonia and to excrete a sufficient amount of acid. 
Hypocalcemia develops, followed by parathyroid hyperplasia. X-rays show 
generalized decalcification of the bones which results from the acidosis and is 
similar to that seen in osteitis fibrosa generalisata due to primary hyperpara- 
thyroidism. The elevated blood urea nitrogen and phosphorus, plus a normal 
blood chloride, differentiate this syndrome from the others under consideration. 

Fanconi’s syndrome presents renal glycosuria, hypercalciuria, hyperphos- 
phaturia, and increased amino acids in the urine. There are decreased serum 
phosphorus and bicarbonate, increased alkaline phosphatase, and normal or low 
serum calcium. Here, again, renal tubular acidosis is present and again is 
associated frequently with rachitic and osteomalacic bone disease. 

Simple hypercalciuria, for lack of a better term, results in renal lithiasis. 
There is no basic disturbance in acid-base balance or in the kidneys’ ability 
to form ammonia or excrete an acid urine. The same sequence of events noted 
above may lead to secondary hyperplasia of the parathyroids if the hypercalci- 
uria is severe and uncompensated for by increased intake or absorption of 
calcium. 


CasE REPORT 


A 52-year-old white female was seen by her local physician with the complaint 
of pain in the knees and lower extremities and was treated symptomatically. Three 
months later she returned complaining of weakness and a weight loss of 15 pounds. 
She was referred to me for an opinion at this time. The medical history was non- 
revealing except for the complaints noted above. 

Physical examination showed a well developed, thin white female whose blood 
pressure was 100/64 mm. Hg. The pulse was 78 per minute. There was a large 
mass deep in the right upper quadrant of the abdomen which was thought to be renal 
in origin. The remainder of the examination was normal. 

Laboratory studies were as follows: hemoglobin, 11.6 gm.% ; leukocytes, 9,300/cu. 
mm.; differential, normal; urine pH, 6; specific gravity, 1.006 to 1.008; albumin, 


1-plus; pyuria, present. Urine culture was negative. The average blood calcium | 
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was 9.2 mg.%, with variations from 8.7 to 9.3 mg.%; phosphorus, 2.5 mg.% (normal, 
3 to 4.5 mg.%) ; alkaline phosphatase, 25 King-Armstrong units; carbon dioxide com- 
bining power, 17 mM./L.; chloride, 113 mEq./L.; blood urea nitrogen, 13.5 mg.% ; 
sodium, 141 mEq./L.; potassium, 4.2 mEq./L. Phenolsulfonphthalein excretion was 
only 18% in two hours. A urinary concentration test produced a maximal specific 
gravity of only 1.012, while a dilution test produced a minimal specific gravity of 
1.001. In order that the calcium excretion in the urine could be followed, the patient 
was placed on a low calcium, neutral ash diet (130 mg. of calcium per day). At 
the end of five days on this diet, 597 mg. of calcium were excreted in the urine 
in 24 hours. Normal urinary excretion of calcium on this diet should not be over 
100 mg. of calcium per day. Urinary ammonia excretion was 0.45 gm./L. (normal, 
0.6 to 1.0 gm./L.). X-rays of the long bones showed early osteomalacia. Chest 


Fic. 1. Low power magnification of a section of renal parenchyma to show normal glomeruli 
and extensive tubular atrophy. 


X-ray was negative. An intravenous pyelogram showed multiple bilateral renal 
calculi. 
A diagnosis was made of renal acidosis, with osteomalacia secondary to tubular 
insufficiency without glomerular insufficiency and with secondary hyperparathyroidism: 
The patient was placed on 100 ml./day of a mixture of 98 gm. of sodium citrate 
and 140 gm. of citric acid dissolved in 1 L. of water in an attempt to control the 
acidosis. She was also given 15 gm. of calcium gluconate and 50,000 units of vitamin 
D daily to combat the osteomalacia, and was referred back to her local physician. 
One month later the patient’s physician performed a right nephrectomy because 
of intractable pain secondary to a large staghorn calculus in the right renal pelvis. 
The patient had taken the sodium citrate—citric acid mixture only occasionally because 
it nauseated her. She had, however, taken the calcium and vitamin D daily. 
Laboratory studies at the time of surgery were as follows: calcium, 9.8 mg.% ; 
phosphorus, 3.2 mg.%; alkaline phosphatase, 18.5 King-Armstrong units; carbon 
dioxide combining power, 15 mM./L.; chloride, 100 mEq./L. 
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Grossly the kidney was enlarged (12.5 by 9 by 8 cm.) and fluctuant. One hun- 
dred milliliters of viscid gray liquid were present in the renal pelvis; this liquid was 
cultured and was sterile. A large staghorn calculus was tightly wedged in the renal 
pelvis. The stone weighed 32 gm. The kidney without the stone weighed 225 gm. 
The calyces weré dilated, and smaller stones were present in several of the calyces. 
The renal cortex was from 6 to 8 mm. thick. 

Microscopic sections of the kidney showed “very extensive tubular atrophy, more 
marked in the cortex than in the medulla. The remaining cortical tubules are small 
and some of them have very low epithelium and almost approach capillaries in 
appearance. These small tubules are separated by very dense fibrous tissue with a 
light patchy lymphocytic infiltrate. Most of the cortex is 2 or 3 mm. thick. The 
glomeruli appear relatively normal, although a very few hyaline glomeruli are seen. 
The blood vessels are not remarkable. The medulla shows considerably less fibrosis 
with a patchy infiltration of lymphocytes and plasma cells. The pelvic mucosa is 


Fic. 2. High power magnification of an area of Figure 1. 


very heavily infiltrated by lymphocytes and plasma cells, and in some areas it is 
ulcerated with granulation tissue, macrophages, and neutrophilic leukocytes. There 
is a very occasional calcified focus in a tubule, but these are about 1 cm. apart and 
are microscopic in size.” 

The patient was reinstructed in the use of the sodium citrate-citric acid mixture 
and started on it again. The calcium and vitamin D were continued. 

The patient was next seen by me one month after surgery. She had been taking 
the prescribed medication properly. Laboratory studies showed: carbon dioxide com- 
bining power, 20 mM./L.; chloride, 111 mEq./L.; calcium, 9.8 mg.%; phosphorus, 
3.2 mg.%. 

The patient was not seen again for two years. Her complaints when seen then 
were of aching and gnawing pain in the arms and legs and generalized weakness. 
She had again stopped taking the sodium citrate-citric acid mixture of her own 
accord. She had been taking the calcium and vitamin D intermittently. 
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Physical examination revealed tenderness on pressure over the bones of the 
arms and legs. The blood pressure was 104/82 mm. Hg. The examination was 
otherwise normal. 

Laboratory studies showed the following: hemoglobin, 15.4 gm.%; leukocytes, 
10,300/cu. mm.; differential, normal; urine: specific gravity, 1.010; pH, 7; al- 
bumin, 1-plus; 20 to 25 white blood cells per high power field. The calcium was 9.5 
mg.%; phosphorus, 2.8 mg.%; carbon dioxide combining power, 15.8 mM./L.; 
chlorides, 131 mEq./L.; alkaline phosphatase, 26.5 King-Armstrong units; sodium, 
149 mEq./L.; potassium, 3.9 mEq./L. blood urea nitrogen, 16 mg.%. Phenolsul- 
fonphthalein excretion was 14% in the first 15 minutes and 65% in two hours. 

The patient was again placed on a neutral ash, low calcium (130 mg. calcium 
per day) diet for four days. At the end of this time she excreted 327 mg. of calcium 
per day in the urine. 


Fic. 3. Dental film, showing resorption of the lamina dura. 


X-ray of the kidneys, ureter, and bladder showed innumerable small calcified 
shadows, varying in size, overlying the left kidney. There was generalized osteo- 
porosis of the long bones which was noted by the roentgenologist to be consistent 
with hyperparathyroidism. Dental films showed resorption of the lamina dura about 


the teeth. 
The patient had, in essence, returned almost to the state she had been in two 
years previously because she had not continued the necessary treatment. 


DISCUSSION 


To recapitulate, a relatively rare renal lesion is described in which tubular 
damage predominates, producing tubular insufficiency insofar as the production 
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of ammonia and an acid urine is concerned. The case reported fulfills the criteria 
necessary for the diagnosis : 


1. Tubular insufficiency is indicated by the inability to concentrate urine, the 
markedly diminished phenolsulfonphthalein excretion, and thé decreased quantity 
of ammonia in the urine. 

2. The relative lack of glomerular insufficiency is attested to by the normal 
blood urea nitrogen and normal urine dilution test. 

3. Microscopic sections show widespread tubular atrophy and relatively 
normal glomeruli. 

4. Acidosis is evidenced by a low carbon dioxide combining power. 

5. The low-normal calcium, low phosphorus, high alkaline phosphatase, 
hyperchloremia, and hypercalciuria while the patient was on a low calcium diet 
serve to complete the picture. 


This is not to say that the glomeruli are not affected. There may well be 
widespread renal disease, as indicated by hyalinization of a very few glomeruli 
in the microscopic sections cut from the kidney in this case. However, there is 
not sufficient glomerular impairment to produce a disturbance of function. 
Further, the vessels in the renal parenchyma appeared to be normal microscop- 
ically. The decreased ammonia formation by the tubules necessitates the 
excretion of another readily available cation. The cation, calcium, fulfills this 
need, and hypercalciuria with hypocalcemia results. This may lead to para- 
thyroid hyperplasia which, in turn, produces hyperphosphaturia and hypophos- 
phatemia. This, in turn, results in a defect of calcification of osteoid tissue and 
elevation of the alkaline phosphatase level. 

The etiology of the syndrome is unknown. There is no evidence that pyelo- 
nephritis is an etiologic factor. In the case reported here, cultures of the urine 
and of the fluid in the renal pelvis were sterile. There was no evidence of renal 
vascular disease or glomerulonephritis. 

There is good evidence, as noted earlier in this paper, that the nephro- 
calcinosis which is present is not the primary lesion, but is secondary to the 
tubular metabolic defect. 

This case in particular points up the need for twofold treatment in this con- 
dition. Treatment must be aimed at (1) correction of the acidosis, and (2) pro- 
vision of calcium to return the osteomalacic bone to normal. Albright et al.’ 
have described a mixture of sodium citrate and citric acid in water which will 
effectively restore the acid-base balance to normal, since the organic radicle is 
burned in the body and the cation is available for urinary excretion. This, 
unfortunately, will do very little to restore the depleted calcium to normal, since 
even if all the calcium absorbed by the gastrointestinal tract were retained, it 
would be years before a positive calcium balance could be achieved, inasmuch 
as the amount of calcium lost in the urine during the active phase of the disease 
has been excessive in quantity. Therefore, calcium and vitamin D are given to 
correct this aspect of the problem. 

The patient described here was placed on medication as mentioned above, 
but soon stopped taking the sodium citrate-citric acid mixture because of 
anorexia, although she continued to take the calcium and vitamin D. When she 
was studied again, the calcium and phosphorus levels had returned to normal 
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and the alkaline phosphatase had decreased, but the acidosis remained severe. 
When this situation was discovered the medications were started again in proper 
amounts, and in one month the acid-base balance was restored to normal. Later 
the patient again stopped taking the sodium citrate-citric acid mixture, and used 
the calcium and vitamin D only intermittently. The acidosis returned, excessive 
quantities of calcium were excreted in the urine, hyperchloremia and hypo- 
phosphatemia occurred, and it was evident from the x-ray films that the associated 
bone disease was still present. 
SUMMARY 


A case is described of osteomalacia and nephrolithiasis secondary to renal 
tubular acidosis. One kidney was removed with a staghorn calculus, and the 
pathologic structure was examined; the damage was primarily in the tubules. 

The patient exhibited the chemical findings of acidosis without azotemia, 
low-normal calcium levels, and hypophosphatemia. These signs of chemical 
osteomalacia were further supported by x-ray evidence of osteomalacia. The 
patient was treated with a solution of sodium citric acid and with supplementary 
calcium and vitamin D. 

The differential diagnosis and treatment are discussed, as well as the factors 
involved in the production of osteomalacia, including secondary hyperpara- 
thyroidism. 
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SUMMARIO IN INTERLINGUA 


Es describite un caso de osteomalacia e nephrolithiasis secundari a acidosis 
reno-tubular. Un ren esseva excidite con un calculo coralliforme. Le structura 
pathologic esseva examinate. Le lesion afficeva primarimente le tubulos. 

Le patiente exhibiva le constatationes chimic de acidosis sin azotemia, de nivellos 
infero-normal de calcium, e de hypophosphatemia. Iste signos de osteomalacia 
chimic esseva supportate additionalmente per indicios roentgenologic de osteomalacia. 
Le patiente esseva tractate con un solution de citrato de natrium e supplementos de 
calcium e de vitamina D. 

Le diagnose differential e le tractamento es discutite, como etiam le factores 
participante in le production de osteomalacia, incluse hyperparathyroidismo secundari. 
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SYMPTOMATIC OSTEOMALACIA SECONDARY TO CLINICALLY 
OCCULT CAUSES * 


By RicHarp C. Powett, M.D., and P. Detss, Jr., M.D., F.A.C.P., 
Indianapolis, Indiana 


THE purpose of this report is to describe two adult patients with disabling 
osteomalacia. The feature worthy of emphasis in each case is the negligible 
symptomatology referable to the organ systems believed to be the sites of the 
primary defects—in the first case, the gastrointestinal tract with occult steator- 
thea; in the second, the kidneys with latent tubular acidosis. 


CasE REpoRTS 


Case 1. A 50-year-old housewife was first seen by us in February, 1959, com- 
plaining of stiffness and generalized aching pain in her back and both lower ex- 
tremities. The pain was not well localized. The onset of symptoms was insidious, 
and had been slowly progressive for about 11 months. Any movement, particularly 
walking, was performed with great difficulty because of increased pain and stiffness. 
A cane was used for support. Episodes of stiff fingers had been noted infrequently 
for 10 years. A 10-pound weight loss without anorexia was associated with this 
illness. There was no family history of a similar affliction. 

Past history revealed an episode of watery diarrhea in 1947 which had lasted 
for several months. No blood or steatorrhea had been noted. The concentration 
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of hemoglobin was 10.5 gm. per 100 ml., with an erythrocyte count of 3,870,000 per 
cubic millimeter. A phenolsulfonphthalein test revealed that 23% of the dye was 
excreted in 15 minutes. Other pertinent laboratory data are found in Table 1. 
X-rays, including an upper and lower gastrointestinal series, were normal. The 
diarrhea subsided with symptomatic therapy, but its cause was not determined. Also 
significant in the past history were two episodes of massive hematuria (December, 
1957, and August, 1958). A complete examination, including cystoscopy and retro- 
grade pyelography, failed to reveal any pathology. At this admission there were no 
complaints referable to the gastrointestinal or urinary tracts. The patient’s dietary 
history was perfectly adequate except that she did not drink milk. Other dairy 
products, however, were frequently consumed. She craved citrus fruits. 


TABLE 1 
Pertinent Data on Case 1 


2/20 3/t9l4/19 


5.5} 6.4) 6.1 


Urine | Reaction—pH 
Specific gravity 
Calcium (mg./day) 


NPN (mg./100 ml.) 

BUN (mg./100 ml.) 

Calcium (mg./100 ml.) .5| 7.4 

Phosphorus (mg./100 ml.) 3.9 | 3. ms 

Alkaline phosphatase. 
K.A. (1-10 U./100 ml.) 
B.L. (0.8-2.3 U./100 ml.) 

CO.-combining power 


(mEq./L.) 
Chloride (mEq./L.) 


Acid load with NH,Cl (gm./day) 


Rx | Calcium gluconate (gm./day) 


Vitamin Dz (units/day) <—100,000-— 


Physical examination revealed a tall, thin woman weighing 105 pounds. She 
had a peculiar, high-step, waddling gait, as if her back and thighs were extremely 
stiff and painful when moved. Her blood pressure was 100/70 mm. Hg. Excellent 
dental hygiene was noted. No suggestion of a vitamin deficiency was found. Ex- 
amination of the heart, lungs, and abdomen revealed normal findings. A pelvic 
examination was not remarkable. The stool was grossly normal. Motion was not 
limited except by pain. No tenderness to palpation was elicited. The neuromuscular 
examination was within normal limits except for the Achilles tendon reflexes, which 
were not obtained. No signs of latent tetany were elicited. 

X-rays revealed slight demineralization of the skeleton and symmetric “pseudo- 
fractures” in both femoral necks (Figure 1). In retrospect, loops of distended 
small bowel were apparent in this roentgenogram. No other Milkman’s fractures 
were demonstrated, even after a complete bone survey. A barium meal, barium 
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enema, and intravenous pyelogram were considered normal. It is noteworthy that 
when films taken in September, 1958, were reviewed, the “pseudofractures” were 
also found. 

Laboratory Data: Hemoglobin, 11 gm. per 100 ml.; red cell count, 3,160,000 per 
cubic millimeter ; white cell count, 4,200 per cubic millimeter, with a normal differ- 
ential; corrected sedimentation rate, 35 mm. in one hour. The erythrocytes were 
slightly macrocytic. Urinalysis and blood sugar were normal. The serum protein, 
cholesterol, sodium, and potassium concentrations were normal. Urine amino acid 
nitrogen and tubular phosphorus reabsorption studies were normal. However, the 
serum concentration of carotene was diminished (65 yg./100 ml.), and the pro- 
thrombin time was prolonged (14.5 sec., with a control of 11 sec.). A 72-hour stool 
specimen averaged 25.4 gm. total fat per day, and this constituted 54% of the dry 


Fic. 1. Case 1. X-ray of the pelvis, demonstrating the symmetric location of “pseudo- 
fractures.” Note also the distended loops of small bowel. 


weight. Other pertinent data are found in Table 1. The quantitative urinary calcium 
determinations were made while the patient was on a regular diet. 

The patient was then released on an alkaline ash diet low in fat, multivitamins, 
3 gm. of calcium gluconate daily, and 100,000 units of vitamin D, daily. One month 
later she was markedly improved. No pain or stiffness was noted. She was able 
to walk several blocks without difficulty, and her gait seemed much more natural. 

Case 2. A 53-year-old housewife was referred to this hospital in March, 1957, 
with a tentative diagnosis of multiple sclerosis. Her chief complaints were pain, 
stiffness, and weakness in her back and legs, so severe that she was unable to walk. 
This illness had begun insidiously in the spring of 1954, when pain was first noted 
in her right lower extremity. She was forced to drag her right leg and to use a 
cane when walking. Soon the pain and stiffness spread to her back and both lower 
extremities, causing her to walk with a waddling gait. The pain was generalized, 
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constant, aching, and aggravated by movement of any kind. These symptoms 
progressed so far that she was placed in a nursing home in 1956, and she had been 
bedfast for several months prior to this admission. No parasthesias, visual dis- 
turbances, or uncodrdinated movements were noted. Moderate anorexia and a 20- 
pound weight loss were associated with this illness. There was no family history of 
a like affliction. 

Past history revealed an episode of hematuria, dysuria, and frequency of urina- 
tion in 1933. An examination at that time, including cystoscopy, revealed a kidney 
infection, which responded promptly to treatment. The patient remembered several 
bouts of “bladder infection” that were less severe following this. At this admission, 
nocturia was the only urinary tract complaint. Her food intake was probably not 
adequate in the 1940s because of irregular eating habits, a dislike for milk, and a 
liberal alcoholic intake. After 1950, however, her diet seemed well balanced. Her 


Fic. 2. Case 2. X-ray of the pelvis in 1957, demonstrating the symmetrical location of 
“pseudofractures.” 


left leg had been fractured three times (1949, 1950, and 1952), each following a minor 
fall. 

Physical examination revealed a chronically ill, thin woman weighing 105 
pounds. She was unable to stand or walk because of marked pain aggravated by 
movement. The blood pressure was 120/80 mm. Hg. Her skin was diffusely tanned, 
and increased facial hair was noted. She was edentulous. No abnormalities of 
the heart, lungs, or abdomen were found. A pelvic examination was not remarkable. 
The stool was grossly normal. Rather marked dorsal kyphoscoliosis and tenderness 
to palpation over the spine were noted, and even passive movements of the legs 
seemed to aggravate the pain. However, the entire neuromuscular examination was 
otherwise within normal limits. 

X-rays revealed bilaterally symmetric “pseudofractures” involving the femoral 
necks, pubic rami, fibulae, scapuli, and ribs (Figure 2). There was suggestive 
evidence of another pseudofracture in the left tibia. Spine films confirmed the 
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marked kyphoscoliosis of the thoracic vertebrae, but showed no evidence of demin- 
eralization. Pyelography demonstrated bilateral hydronephrosis and a right hydro- 
ureter. Ptosis and slight rotation of the right kidney were also noted. 

Laboratory Data: Hemoglobin, 13 gm. per 100 ml.; red cell count, 4,400,000 
per cubic millimeter; white cell count and differential, normal, Multiple urinalyses 
were normal; however, one specimen revealed a faint trace of albumin. In a 
phenolsulfonphthalein test, 3% of the dye was excreted in 15 minutes. The urea 
clearance was 47% of normal. Blood sugar and liver function studies were normal. 
Sulkowitch’s test was consistently negative. Other pertinent laboratory data appear 
in Table 2. The quantitative urine coleramns were determined while the patient was 
on a 150-mg. calcium diet. 

While the patient was hospitalized, a urinary tract infection was treated with 
antibiotics. She was then placed on 3 gm. of dicalcium phosphate and 2,000 units 


Fic. 3. Case 2. X-ray of the pelvis in 1959, showing partial remineralization of the 
“pseudofractures.” 


of Vitamin D, daily. Physical therapy contributed diathermy, muscle exercises, 
and gait training. She could soon walk short distances with the aid of a cane, but she 
remained quite stiff, and moved with a peculiar waddling and shuffling gait. After 
discharge she was followed irregularly in clinic. One year later (April, 1958) 
she continued to complain of back and lower extremity pain, and she still found 
walking quite difficult. Her medication was changed to 1 gm. of calcium lactate 
and 50,000 units of vitamin D, daily. Within two months she was able to move 
about much better, and there was no longer any pain or stiffness. This dramatic 
improvement continued through February, 1959, even though she had stopped all 
medication for more than three months. She was readmitted at this time for further 
diagnostic studies. The physical examination was not changed from the previous 
admission except for the marked improvement in all movements, especially walking. 
No stiffness, pain, or weakness was demonstrated. 

X-rays of the skeletal system showed definite improvement, with partial recalci- 
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fication of the “pseudofractures” (Figure 3). The intravenous pyelograms re- 
mained unchanged. 

Laboratory studies revealed a hemoglobin of 14.3 gm. per 100 ml. Several 
urinalyses were normal. A phenolsulfonphthalein test showed 15% excretion of 
the dye in 15 minutes. A urea clearance was 32% of normal. : A urine culture was 
negative. Liver function studies were normal. A 72-hour stool specimen averaged 
2.3 gm. total fat per day. A serum creatinine was 1.4 mg. per 100 ml. The urine 
amino acid nitrogen was 463 mg. per 24 hours (within the normal range), and the 
tubular reabsorption of phosphorus was 88% (within normal limits). Other per- 
tinent data are found in Table 2. 

Quantitative urine calcium determinations were made while the patient was on 
a regular diet. She was given a three-day acid load with ammonium chloride (4 
gm./day), and the urine pH and calcium were determined along with the serum 
carbon dioxide capacity and chloride (Table 2). 

The patient was then released on an alkaline ash diet, 2.5 gm. of calcium lactate 
daily, 50,000 units of vitamin D, daily, and 30 ml. of Shohl’s mixture (140 gm. citric 
acid and 98 gm. sodium citrate dissolved in 1 L. of water) daily. 


CoMMENT 


It seems clear that most of the symptoms in each case may be attributed to 
osteomalacia. The complaints of generalized aching pain in the back and lower 
extremities, a peculiar waddling gait, stiffness, and weakness despite an other- 
wise relatively normal neuromuscular examination were well described by Milk- 
man.t The resultant disability certainly seemed strikingly out of proportion 
to the abnormalities demonstrated by physical examination in our patients. Yet 
it was the discovery of “pseudofractures” that first called attention to the proper 
diagnosis, and the laboratory data later established both cases as typical of 
moderately severe osteomalacia. Since both clinical manifestations and ab- 
normalities in serum calcium, phosphorus, and alkaline phosphatase determina- 
tions may appear long before radiographic signs, 4? it seems reasonable to be- 
lieve that this disorder in our patients was of long standing. 

The assignment of a pathogenetic mechanism for the production of the 
severe osteomalacia in these patients was initially quite perplexing, and remains 
questionable in the second case. It seems proper to consider that clinically 
occult steatorrhea is the underlying cause in the first patient. She denied 
diarrhea or copious, fatty, foul-smelling, light-colored stools with this illness. 
However, laboratory studies indicating a macrocytic anemia, decreased ab- 
sorption of carotene and vitamin K, and an increased fat content in the stool 
quite satisfactorily established the diagnosis of a malabsorption syndrome. The 
history of hematuria suggested renal calculi and a possible calcium-losing renal 
tubular defect ; however, urine calcium studies were quite low, and the patient 
secreted an acid urine. Although in response to an acid load her serum chloride 
rose slightly higher than normal, the carbon dioxide capacity did not fall 
excessively, and so this was not considered a significant abnormality. We have 
assumed, therefore, that the osteomalacia resulted from inadequate absorption 
of vitamin D and minerals. 

It is well recognized that the steatorrhea associated with malabsorption 
syndromes is not always persistent, but may be characterized by remissions and 
exacerbations. Furthermore, it may occur without clinically evident diarrhea 
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or stool abnormalities... Juergens et al.* recently reported five cases emphasizing 
that malabsorption syndromes may present with classic symptoms of osteomalacia 
(a secondary manifestation), yet with few complaints or none referable to the 
gastrointestinal tract (the site of the primary defect). Our first patient is a case 
in point, and again stresses the necessity of considering occult steatorrhea as a 
hidden cause of osteomalacia. 

Explaining the mechanism which provoked osteomalacia in the second case 
is somewhat more perplexing. Steatorrhea seems adequately excluded. Al- 
though the patient offered no complaints suggestive of kidney pathology, there 
is unquestionable evidence of anatomically and physiologically significant renal 
disease, as judged by intermittent bouts of urinary tract infection, x-ray evidence 
of bilateral hydronephrosis, decreased urea clearance, a diminished ability to 
excrete phenolsulfonphthalein, and an apparent lack of means for concentrating 
the urine. That it is primarily a “tubular rather than glomerular insufficiency” * 
is supported by the symptomatic osteomalacia, the relatively slight azotemia, the 
low serum phosphorus, and the frequently alkaline urines associated with a 
persistent hyperchloremic metabolic acidosis in 1957. 

The cardinal feature of renal tubular acidosis, as it is usually described, is 
an inability to secrete an acid urine, with a resultant hyperchloremic acidosis 
and excessive urinary loss of calcium and potassium.’ Nephrocalcinosis, nephro- 
lithiasis, osteomalacia, profound muscle weakness, and polyuria with decreased 
ability to concentrate the urine are often described as complications of the ex- 
cessive cation loss. Because these features may present in a variety of com- 
binations, there is considerable variation in the clinical patterns. Certainly 
there is variation in the severity of this renal defect, since totally asymptomatic 
cases have been reported in family studies.»7 All patients, then, with renal 
tubular acidosis do not demonstrate signs of calcium wasting. However, in 
most cases associated with osteomalacia, evidence of hypercalciuria is found. 
This is to be expected, since it is the excessive urinary wastage of calcium that 
is presumed to be the causal factor. It is disturbing, therefore, that we were 
unable to demonstrate renal stones, nephrocalcinosis, or hypercalciuria in the 
second case. Urinary calcium excretion was normal (60 mg./24 hrs.) during 
control studies with case 5 of Albright’s series. He attributed this to a slightly 
alkaline ash diet employed during the study, and wel! demonstrated that urine 
calcium is markedly increased by an acid ash diet. Urine calcium increased 
threefold in our patient while she was taking ammonium chloride. Albright 
et al.§ further suggested that, when osteomalacia is long-standing and the skeleton 
is well depleted of minerals, the urinary calcium wastage will decrease some- 
what. These, plus the possibility of variation in the severity of the renal tubular 
defect (see below), are possible explanations for our failure to find hypercalciuria. 

Amino-aciduria and glucosuria were not demonstrated in this case. The 
tubular reabsorption of phosphorus was well within accepted limits, and the 
serum content was not unusually low. Furthermore, our patient has shown 
clinical, chemical, and radiographic improvement with the usual doses of vitamin 
D. For these reasons it is felt that the rarer causes of osteomalacia, such as 
Fanconi’s syndrome with multiple tubular defects ® or vitamin D-resistant 
rickets,"* are not applicable in this case. 

While a more precise definition of the etiology responsible for producing 
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osteomalacia in the second patient would require additional studies, we feel that 
in 1957 the evidence pointed to renal tubular acidosis. It is interesting, then, 
that studies in 1959 did not demonstrate an overt hyperchloremic acidosis, even 
though therapy had been stopped for three months. However, a latent defect 
in tubular acidification was easily shown by administering an acid load. This 
was judged by an excessive fall of the carbon dioxide capacity (14 mEq./L.) 
and an excessive rise in serum chloride (116 mEq./L.). That this is an ab- 
normal response is supported by the studies of Reynolds.'? While taking am- 
monium chloride, our patient’s urine pH dropped to 5.4. Do these findings 
suggest that the tubular defect has improved, or that it intermittently changes 
in severity? It is well known that children with renal tubular acidosis often 
recover spontaneously. In adults, however, even though treatment with alka- 
lizing agents may correct clinical symptomatology, the underlying tubular defect 
is usually not modified. The idea that tubular defects may vary in magnitude 
from time to time in a given case is poorly documented; however, it seems 
reasonable, and is tentatively postulated as an explanation for the lack of an ob- 
vious hyperchloremic acidosis in 1959. Elkinton et al.'* reported a case of renal 
tubular acidosis with improvement similar to ours—that is, the metabolic acidosis 
changed from an overt manifestation to a latent defect, found only by adminster- 
ing an acid load. Until a better understanding of the precise factors producing 
renal tubular acidosis is achieved, we cannot be sure whether changes in the 
tubular defect toward normal are apparent or real. Nevertheless, this patient 
certainly demonstrates the importance of considering an asymptomatic and 
latent tubular defect as an obscure cause of osteomalacia. 


SUMMARY 


Two patients with disabling osteomalacia are presented because they empha- 
size that this state may arise from mechanisms that are obscure. Occult steator- 
rhea was found in the first patient, although complaints referable to the gastro- 
intestinal tract were negligible. Evidence to support renal tubular acidosis is 
presented in the second case, although symptoms suggesting renal disease and 
signs of hypercalciuria were minimal. It is postulated that the tubular defect 
was improved two years later, having changed from an overt manifestation to 
a latent defect. 

SuMMARIO IN INTERLINGUA 


Es reportate le casos de duo femininas adulte con invalidante symptomas de 
osteomalacia, comportante le typic constatationes chimic e “pseudofracturas.” Un 
aspecto que merita esser sublineate in le un e le altere caso es le negligibile symp- 
tomatologia attribuibile al systemas organic reguardate como le sitos del defectos 
primari. In un del duo subjectos, le presentia de un occulte steatorrhea esseva 
fiinalmente demonstrate per indicios laboratorial de malabsorption, incluse anemia 
macrocytic, reducite absorption de carotena e vitamina K, e augmento del contento 
de grassia in le feces. Le secunde patiente habeva pauc symptomas urinari, sed in 
illa indicios radiographic esseva presente de hydronephrosis bilateral. Esseva etiam 
constatate un reducite clearance de urea, un reducite excretion de phenolsulfon- 
phthaleina, e un plus marcate dilution del urina. Que iste disordine renal resultava 
in un acidosis tubular esseva evidente in 1957, viste le presentia de sever osteomalacia, 
acidosis hyperchloremic con urinas relativemente alcalin, basse con:entrationes del 
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phosphoro seral, e un solmente leve azotemia. II es additionalmente de interesse 
que in 1959 le acidosis tubular esseva multo minus evidente, e il esseva solmente post 
cargation acide con chloruro de ammonium que un significative reduction del capacitate 
del sero de combinar CO, esseva producite. Es postulate que in iste patiente un 
variation in le severitate del defecto tubular esseva presente. Ambe iste patientes 
se meliorava con le regime usual de 50.000 unitates de vitamina D e sales de calcium. 
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EDITORIALS 


RENAL TUBULAR ACIDOSIS 


THE physician sees many patients with acidosis due to renal failure. 
The great majority of these are patients with either acute tubular necrosis 
or chronic contractive disease of the kidney. In such patients glomerular 
function and tubular function are diminished in parallel and the patient be- 
comes not only acidotic but azotemic, and hence this common type of acidosis 
has been called uremic acidosis. ‘There is another and less common type of 
renal acidosis that has come to be labeled renal tubular acidosis. In this 
syndrome the tubular function is impaired to a greater extent than is 
glomerular function. The difficulty is not due primarily to a decrease in 
total number of functioning “intact” nephrons but rather to specific and 
sometimes genetically determined abnormalities in one or more of the tubular 
mechanisms for the excretion of acid. This type of renal acidosis, the sub- 
ject of a number of papers in this issue, is mainly characterized by systemic 
hyperchloremic acidosis with little or no azotemia and a weakly acid, neutral, 
or alkaline urine. 

If renal tubular acidosis is so rare, why is it important for the physician 
to be cognizant of its pathophysiologic and diagnostic features? The answer 
is that it is treatable. This is in contrast to uremic acidosis seen in the late 
stages of chronic glomerulonephritis where treatment is severely limited by 
the inexorable character of the disease and at best is merely palliative. 
In renal tubular acidosis, on the other hand, simple oral therapy with 
alkali will usually arrest the progress of the physiologic disturbances and, 
more importantly, the serious and sometimes fatal complications that com- 
monly ensue. These protean complications are deposition of calcium in the 
kidney and urinary tract with secondary pyelonephritis, decalcification of 
the skeleton, muscle weakness and paralysis due to potassium loss, and all 
the ill-starred sequelae of sodium depletion and dehydration. In the arrest 
of such complications treatment is literally life-saving. For this reason 
alone the physician should turn his attention to this relatively rare dis- 
turbance. And in addition, study of this clinical disturbance gives entrance 
to a fascinating path of exploration in the fields of physiology, biochemistry, 
and genetics. 

The first step in this exploration is to consider the clinical circumstances 
in which this type of renal acidosis has been found. In 1936 Butler, Wilson, 
and Farber * first described such an acidosis in infants with a type of renal 
calcification that had been reported by Lightwood * in the same year. The 
first adult case of this type of acidosis was reported as such in 1945 by Baines 

1 Butler, A. M., Wilson, J. L., Farber, S.: Dehydration and acidosis with calcification 


at renal tubules. J. Pediat. 8: 489, 1936. 
2 Lightwood, R.: Communication No. 1. Arch. Dis. Child. 10: 205, 1935. 
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Barclay, and Cooke.* In 1946 Albright, Burnett, Parson, Reifenstein, and 
Roos‘ published their famous monograph in which they recognized that 
certain cases of osteomalacia were due to renal tubular acidosis or, as they 
labeled it more exactly but less briefly, tubular insufficiency without glo- 
merular insufficiency. Since then, renal tubular acidosis has turned up in 
infants and in adults, in many clinical circumstances that may be classified 
roughly into six groups, as follows. 

The first group is that of infantile renal tubular acidosis which appears 
during the first year of life, occasionally with nephrocalcinosis, and usually 
with a defect in tubular reabsorption of water; this type is mainly charac- 
terized by recovery by the end of 24 months of life (if alkali therapy has been 
adequate). The second group is that of late primary renal tubular acidosis 
in adults and older children. In this group it usually is associated with 
nephrolithiasis and nephrocalcinosis, frequently is found with osteomalacia 
or rickets, and sometimes is familial. The third group consists of those 
children and adults who exhibit renal tubular acidosis as part of the Fanconi 
syndrome. This syndrome is characterized by multiple tubular defects 
leading to aminoaciduria, glycosuria, and hyperphosphaturia. It may be 
familial and in younger patients usually is associated with cystinosis. The 
fourth group has recently been described by Lowe and colleagues ° and has 
been labeled the cerebro-oculorenal syndrome. The chief characteristics in 
this group of infants and small children are the occurrence of mental retarda- 
tion and cataracts or other eye lesions along with the renal tubular acidosis. 
The latter, in this syndrome, is thought to be due to a specific defect in the 
renal tubular production of ammonia, but the physiologic and biochemical 
characteristics of this group remain to be clearly defined. The fifth group 
is that in which renal tubular acidosis occasionally has been found in asso- 
ciation with other inborn errors of metabolism including galactosemia, 
nephrogenic diabetes insipidus, and Wilson’s disease. And finally, there 
are certain patients with chronic pyelonephritis in whom tubular damage 
and tubular acidosis appear to occur out of proportion to the variable degree 
of nephron destruction. Quite obviously the multiple clinical settings and 
varied associations of this specific dysfunction of the renal tubule indicate 
its pathogenetic and etiologic complexities. 

An adequate understanding of the pathogenesis of this disturbance has 
been made possible in recent years by the investigations of such physiologists 
as Pitts, Berliner, Gilman, Schwartz, Relman, and others. These workers 
have clarified the three main processes by which the normal kidney excretes 
acid. The first of these is the reabsorption of bicarbonate by a process of 

‘ $Baines, G. H., Barclay, J. A., Cooke, W. T.: Nephrocalcinosis associated with hyper- 
chloraemia and low plasma-bicarbonate. Quart. J. Med. 14: 113, 1945. 

* Albright, F., Burnett, C. H., Parson, W., Reifenstein, E. C., Jr., Roos, A.: Osteo- 
malacia and late rickets. The various etiologies met in the United States with emphasis on 
that resulting from a specific form of renal acidosis, the therapeutic indications for each 


etiological sub-group, and the relationship between osteomalacia and Milkman’s syndrome. 
Medicine 25: 399, 1946. 
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ion exchange, hydrogen for sodium; here the active process is the sodium 
pump. If the accompanying sodium of all filtered bicarbonate is exchanged, 
the resultant carbonic acid breaks down to carbon dioxide and water and no 
bicarbonate is excreted. The second process is the acidification of filtered 
buffers, mainly phosphate. Here the active process is the hydrogen pump 
which moves hydrogen ion against a high concentration gradient, i.e., makes 
a urine quite acid relative to the extracellular fluid. The total quantity of 
acid or hydrogen ion so excreted is measurable as the titratable acidity of the 
urine. The third process is the conversion of ammonia that has been pro- 
duced in the tubular cell to ammonium ion (containing a fourth hydrogen) ; 
this ion is then exchanged for a filtered sodium. The total net amount of 
hydrogen ion or acid excreted in the urine per unit time, therefore, may be 
measured as the sum of the excretion rates of titratable acid plus ammonium 
minus bicarbonate. 

In renal tubular acidosis the first two of these processes are impaired: 
hydrogen ion is not exchanged either passively or actively for sodium ion 
to a normal degree. The result is that an abnormal amount of bicarbonate 
is excreted in an insufficiently acid urine containing relatively little titratable 
acid; ammonium excretion appears to be inhibited only secondarily by the 
relative alkalinity of the tubular urine.*’ In all three processes hydrogen 
ion is made available in the tubular cell by action of the enzyme, carbonic 
anhydrase, but investigators of this disorder have been unable to implicate 
a defect in this enzyme either indirectly by studies of the effect of the enzyme 
inhibitor, acetazoleamide,*"* or directly by renal biopsy.** Defective en- 
zymatic reactions in the Krebs tricarboxylic cycle have also been suspected 
since these are probably the source of energy for the active tubular transport 
of sodium and hydrogen ion; experimental administration of maleic acid, 
an inhibitor in vitro of enzymes containing sulfhydryl groups (including 
succinic dehydrogenase), has been shown to interfere with the tubular 
transport of glucose, phosphate, amino acids, and hydrogen ion.** But in 

5Lowe, C. U., Terrey, M., MacLachlan, E. A.: Organic aciduria, decreased renal 
ammonia production, hydrophthalmos, and mental retardation. A clinical entity. Amer. 
J. Dis. Child. 83: 164, 1952. 

a: 259, 1988. O., Davies, H. E. F.: The excretion of acid in renal disease. Quart. J. Med. 

7 Elkinton, J. R., Huth, E. J., Webster, G. D., Jr., McCance, R. A.: The renal excretion 
of hydrogen ion in ‘renal tubular acidosis. I. Quantitative assessment of the response to 
ammonium chloride as an acid load. Amer. J. Med. 29: 554, 1960. 

8 Kaye, M.: The effect of a single oral dose of “ carbonic anhydrase inhibitor, aceta- 
zoleamide, in renal disease. J. Clin. Invest. 34: 277, 1 


9 Reynolds, T. B.: Observations on the not iiss of renal tubular acidosis. Amer. 
J. Med. 25: 503, 1958. 

10 Frick, P. G., Rubini, M. E., Meroney, W. H.: Recurrent nephrolithiasis associated 
with an unusual tubular defect and hyperchloremic acidosis.. Amer. J. Med. 25: 590, 1958. 

11 Webster, G. D., Jr.; Huth, E. J., Elkinton, J. R., McCance, R. A.: The renal ex- 
cretion of hydrogen ion in renal tubular acidosis. II. Quantitative response to the carbonic 
anhydrase inhibitor, acetazolamide. Amer. J. Med. 29: 576, 1960 : 

12 Yaffe, S. J., Craig, J. M., Fellers, F. X.: Studies on renal enzymes in a patient with 

renal tubular acidosis. Amer. y, Med. 29: 168, 1960. 

13 Berliner, R. W., Kennedy, T. J., Hilton, J. G.: Effect of maleic acid on renal function. 
Proc. Soc. Exp. Biol. Med. 75: 791, 1950. 
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the only study to date of biopsy material no defect was demonstrated in 
carbonic anhydrase, glutaminase, or TPN diaphorase.** The biochemical 
pathogenesis of renal tubular acidosis has still to be clarified. 

The etiology of renal tubular acidosis likewise continues to be uncertain. 
Originally, Albright and his colleagues postulated that the tubular defect 
was acquired as the result of ascending infection in the kidney; Lathem “* 
has reported four patients in whom the stigmata of renal tubular acidosis 
appeared to be the result of pyelonephritis. But this type of acidosis is 
rare and pyelonephritis is common. The defect sometimes appears to be a 
secondary manifestation of certain inborn errors of metabolism (see above) 
and of several endocrinopathies such as hyperthyroidism *’ and primary 
hyperparathyroidism.** Certainly the book is not yet closed on acquired 
etiologic factors. 

In an effort to examine the other causes of primary renal tubular defects 
in acid excretion, the editors have recently reported elsewhere *’ an analysis 
of 162 cases in the literature of the syndrome in which the renal tubular 
acidosis was uncomplicated by other tubular defects or other primary dis- 
eases. It was immediately apparent that these cases comprised at least two 
disease entities that could be differentiated on the basis of age of onset, sex 
distribution, incidence of recovery, and family involvement. Eighty-seven 
of the patients had an onset during the first year of life, two-thirds of them 
were male, a majority completely recovered, and they showed very little 
familial involvement; these cases may be labeled infantile primary renal 
tubular acidosis. The other 75 cases (including five of our own) either 
began between the first and tenth year, or after puberty, were two-thirds 
female, did not appear to recover, and showed a considerable degree of 
familial involvement; these must have a different disease which may be 
called late primary renal tubular acidosis. In the infantile form certainly 
a developmental defect is to be suspected because of the spontaneous re- 
covery. McCance and Hatemi ** have clearly demonstrated the progressive 
development over the first year of life of the infant’s ability to excrete acid; 
if a defect in such development is involved, its cause is not apparent. If 
there is a genetic factor in the infantile syndrome, it must be a recessive trait 
since only three siblings and no parents were affected. | 

A genetic etiology, however, is clearly involved in many of the late pri- 
mary cases. Of the 21 cases with information concerning their families, in 
eight there were manifestations of the disease in other siblings and in six of 

14 Lathem, W.: Hyperchloremic acidosis in chronic pyelonephritis. New Engl. J. Med. 
258: 1031, 1958. 

15 Huth, E. J., Mayock, R. L., Kerr, R. M.: Hyperthyroidism associated with renal 
tubular acidosis. Amer. J. Med. 26: 818, 1959. 

16 Fourman, P., McConkey, B., Smith, J. W. G.: Defects of water reabsorption and of 
hydrogen-ion excretion by the renal tubules in hyperparathyroidism. Lancet 1: 619, 1960. 

_ Huth, E. J., Webster, G. D., Elkinton, J. R.: The renal excretion of hydrogen ion 
in renal tubular acidosis. III. An attempt to detect latent cases in a family; comments on 
nosology, genetics, and etiology of the primary disease. Amer. J. Med. 29: 586, 1960. 


18 McCance, R. A., Hatemi, N.: Control of acid-base stability in the newly born. 
Lancet 1: 293, 1961. 
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these more than one generation was involved. One of these families with 
by far the most extensive involvement (four generations) is reported in 
detail by Randall in this issue. All these data point to the etiologic role 
of a dominant autosomal gene with considerable variation in penetrance and 
expressivity. 

The evident variation in expressivity or clinical manifestations of this 
defect raises the possibility that latent or subclinical cases are present in the 
population. The question is brought up by the case report of Powell and 
Deiss in this issue and has been examined by the editors in the family of one 
of their cases.‘ Using the refined criterion of a hydrogen ion “clearance” 
index, we found that some of the clinically well children of our proposita 
showed a defect in excreting acid when challenged with an acid load (a 
standard dose of ammonium chloride). Such a test is analogous to the 
detection by physiologic challenge of heterozygotes of phenylketonuria and 
of galactosemia, and should be useful in extending our knowledge of the 
genetics of this disease. The chief hurdle to acquiring this knowledge, 
however, is the lack of information about relatives of patients. Here is a 
great opportunity for a real contribution in the field of genetics by practicing 
physicians, as suggested by one of us in these columns recently.”” 

There are other perplexing problems to be found in the syndrome of late 
primary renal tubular acidosis; one of these concerns the metabolism of 
calcium and phosphorus. In our review we found that 45% of the patients 
in the late group exhibited osteomalacia or rickets and 77% nephrocal- 


cinosis, nephrolithiasis, or both. The chances are that a majority of patients 
will present themselves to the physician because of the complication of renal 
stones. As Johnson has pointed out in his paper in this issue, hypercal- 
ciuria was thought by Albright and his colleagues to lead to a secondary 
hyperparathyroidism, as reflected by the hypophosphatemia that is seen 
so commonly in this condition. But no sure evidence for this chain of 
events has ever been adduced, : r has the direct effect of acidosis on bone 


ever been assessed adequately. The role of the urinary excretion of citrate 
in this disease remains an enigma. It has been reported that citrate excre- 
cretion is low in these patients and does not return to normal levels dur- 
ing alkali therapy,?”** that it is not related to concomitant potassium 
depletion.” Dedmon and Wrong found low rates of citrate excretion in 
their patients when it was related to the urinary pH (although intracellular 
pH in renal tubular cells has been thought to be the main determinant **). 


583, ps Huth, E. J.: Editorial. Propositi, physicians, and papers. Ann. Intern. Med. 54: 

20 Bauld, W. S., MacDonald, S. A., Hill, M. C.: Effect of renal tubular acidosis on 
calcium excretion. Brit. J. Urol. 30: 285, 1958 

21 Dedmon, R. E., Wrong, O.: Excretion of citrate in patients with renal tubular 
acidosis and nephrocalcinosis. J. Lab. Clin. og 56: 802, 1 

22 Morrissey, J. F., Ochoa, M., Lotspeich, W. C., Waterhouse, C.: Factors influencing 
citrate excretion in renal tubular acidosis. Clin. Res. 9: 206, 1961. 

28 Crawford, M. A., Milne, M. D., Scribner, B. H.: The 'effects of changes in acid base 
balance on urinary citrate in the rat. J. Physiol. 149: 413, 1959. 
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It is not yet clear to what extent urinary citrate excretion is depressed due 
to excessively low tubular cell pH and to reduction in total mass of func- 
tioning renal tissue. For these reasons it is not known whether citrate is 
a primary or a secondary factor in the development of this disorder, although 
it must certainly play some part in the formation of the renal calcification 
and urinary tract stone that so often complicates this disease. 

Thus, in renal tubular acidosis nature has prepared an experiment for 
the perceptive observer. Here is a fascinating revelation of the interplay 
of certain physiologic, biochemical, and genetic factors and of their bearing 
on the clinical course of the patient. In these circumstances, exploration 
of these many factors will subserve a greater purpose than that of satisfying 
the intellectual curiosity of the explorer. The understanding so obtained 
may permit the physician to restore and maintain the health of the person 
who after all is the one most intimately concerned, the one who plays un- 


willing host to this experiment of nature, the patient. 


THE SYNDROME OF INTRATHORACIC NEOPLASIA WITH BILATERAL 
HYPERFUNCTION OF THE ADRENAL CORTEX * 


ELSEWHERE in this issue? are reported two further instances of a 
striking and as yet imperfectly understood association between intrathoracic 
neoplasms and adrenal cortical hyperplasia and hyperfunction. Such an 
association, occasionally noticed from time to time in the past, is now being 
recorded with such frequency as to leave no doubt that the coexistence of 
these two disease processes is more than fortuitous. It is time to take stock 
of this syndrome both in the interest of the diagnostician and because of its 
intrinsic interest from the standpoint of pathophysiology. 

To date 30 case reports *** have appeared in the literature documenting 


24 Harrison, H. E., Harrison, H. C.: Inhibition of urine citrate excretion and the pro- 
duction of renal calcinosis in the rat by acetazoleamide (Diamox®) administration. J. 
Clin, Invest. 34: 1662, 1955. 

*From the Section of Endocrinology and Metabolism, Department of Medicine, Uni- 
versity of Miami School of Medicine, Coral Gables, Fla. 

_ Requests for reprints should be addressed to Dr. Hills at Jackson Memorial Hospital, 
Miami 36, Fla. 

1Escovitz, W. E., Reingold, I. M.: Functioning malignant bronchial carcinoid with 
Cushing’s syndrome and recurrent sinus arrest. Ann. Intern. Med. 54: 1248, 1961. 

2 Marks, L. J., Anderson, A. E., Liberman, H.: Carcinoma of lung associated with 
marked adrenocortical hyperplasia and adrenal hyperresponsiveness to ACTH in the absence 
of Cushing’s syndrome. Ann. Intern. Med. 54: 1243, 1961. 

3 Allott, E. N., Skelton, M. O.: Increased adrenocortical activity associated with 
malignant disease. Lancet 2: 278-83 (Aug.) 1960. 

4Bagshawe, K. D.: Hypokalaemia, carcinoma and Cushing’s syndrome. Lancet 2: 
284-87 (Aug.) 1960. 

5 Christy, N. P.: Adrenocorticotrophic activity in the plasma of patients with Cushing’s 
syndrome associated with pulmonary neoplasms. Lancet 1: 85-86 (Jan.) 1961. 

® Bornstein, P., Nolan, J. P., Bernanke, D.: Adrenocortical hyperfunction in association 
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the association of hyperadrenocorticism with pulmonary neoplasms. In 
addition, three cases have been reviewed ** and nine others have been men- 
tioned, in each of which hyperadrenocorticism was associated with an intra- 
thoracic neoplasm of thymic origin. The association of hyperadrenocorti- 
cism with miscellaneous extrathoracic, extra-adrenal neoplasms has also been 
recorded from time to time.* These latter neoplasms, however, with the 
possible exception of those of the pancreas, are quite heterogeneous and may 
be suspected of representing diseases associated by chance, and we shall 
here confine our attention to the intrathoracic neoplasms; these seem to 
constitute a homogeneous group comprising by far the majority of extra- 
adrenal neoplasms coexisting with hyperadrenocorticism. 

The guise in which hyperadrenocorticism presents itself, when associated 
with an intrathoracic neoplasm, exhibits some peculiarities compared with 
the more common hypercortisolism due to bilateral adrenal cortical hyper- 
function. A large number of the patients with intrathoracic neoplasms 
had no clinical manifestations of Cushing’s syndrome, although chemical 
and anatomic evidence indicating hyperadrenocorticism was present. The 
patients harboring intrathoracic neoplasms have usually been middle-aged 
males rather than the young females who are especially afflicted with hyper- 
cortisolism. The clinical hyperadrenocorticism has frequently been acute 
in onset and fulminant in course, and severe hypokalemic alkalosis has been 
the rule rather than the exception. 

The alkalosis and potassium depletion may suggest primary aldosteron- 
ism, but in all but one * of the few cases in which the aldosterone content 
of urine or adrenal glands has been measured, low values have been reported. 
It should be borne in mind, however, that low values for urinary aldosterone 
are common enough in severely potassium-depleted patients harboring an 
aldosteronoma. The quantity of 17-ketosteroids, 17-ketogenic steroids, 
and 17-hydroxycorticosteroids excreted in the urine per 24 hours, and the 
concentration of the latter in the plasma, have consistently been markedly 
elevated, often to a greater level than is ordinarily encountered in Cushing’s 
syndrome due to bilateral adrenal cortical hyperfunction (Table 1). It is 


= anaplastic carcinoma of the respiratory tract. New Engl. J. Med. 264: 363-71 (Feb.) 


7 Harrison, M. T., Montgomery, D. A. D., Ramsey, A. S., Robertson, J. H., Welbourn, 
R. B.: Cushing’s syndrome with carcinoma of bronchus and with features suggesting 
carcinoid tumor. Lancet 1: 23-25 (Jan.) 1957. 

8 Rosenthal, F. D.: Adrenocortical hyperactivity in a patient with bronchial carcinoma 
and diabetes mellitus. Brit. Med. J. 2: 139-41 (July) 1957. 

®Gold, G. L., Schnider, B. I.: Some unusual syndromes associated with neoplastic 
disease. Ann. Intern. Med. 51: 890-96 (Nov.) 1959. 

_ 1° Cohen, R. B., Toll, G. D., Castleman, B.: Bronchial adenomas in Cushing’s syndrome: 
their relation to thymomas and oat cell carcinomas associated with hyperadrenocorticism. 
Cancer 13: 812-17 (July-Aug.) 1960. : 

11 Metzler, C., Flink, E. B.: Adrenal cortical hyperfunction associated with metastatic 
bronchogenic carcinoma. J. Lancet 76: 242-44 (Aug.) 1960 

12 Scholz, D. A., Bahn, R. C.: Thymic tumors associated with Cushing’s syndrome: 
review of three cases. Proc. Mayo Clinic. 34: 433-41 (Sept.) 1959. 

13 Lockwood, C. H.: Studies of adrenal cortical function in three cases of carcinoma. 
Canad. Med. Ass. J. 79: 728-35 (Nov.) 1958. 
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entirely possible that the severe electrolyte disturbance is a reflection of the 
extreme elevation of cortisol production.* It is noteworthy that markedly 
elevated urinary 17-ketosteroid excretion has been regarded as a sign that 
an adrenal cancer, rather than bilaterally hyperfunctioning cortices, is likely 
to underlie the Cushing’s syndrome. 

It may be that, in many cases of this syndrome, dependence upon and 
responsiveness to corticotrophin may be absent or at least less prominent 
than that seen in simple bilateral adrenal cortical hyperfunction. Un- 
fortunately, in the limited number of cases which have been studied by 
stimulation or suppression tests, a variety of procedures has been used and 
no firm inferences seem warrantable (Table 1). It would be valuable if 
future cases could be studied by standard technics of corticotrophin suppres- 
sion and stimulation for which extensive data in Cushing’s syndrome have 
been collected. Probably the most suitable procedures according to these 
criteria are the dexamethasone suppression test at two dose levels, as pro- 
posed by Liddle ** and the use of ACTH intravenously, 20 units over eight 
hours, on one or several successive days, with measurement of urindry 17- 
ketosteroids and 17-hydroxycorticosteroids per 24 hours on control and 
infusion days. 

The intrathoracic neoplasms also have had certain distinguishing fea- 
tures. The pulmonary cancers have been, almost without exception, of the 
small oat-cell variety, which is the least common of the four histologic types 
of bronchogenic carcinoma.*® In addition, two bronchial adenomas and nine 
thymomas associated with clinical Cushing’s syndrome were histologically 
atypical, and their cellular structure was reminiscent of that of oat-cell 
carcinomas.’° The tendency to a uniform microscopic appearance of these 
tumors may be the histologic expression of a particular secretory activity 
common to them (see below). 

In the vast majority of reports, the adrenal glands exhibited cortical 
hyperplasia with proliferation of the zona fasciculata and zona reticularis 
and occasionally a tendency to adenoma formation. The zona glomerulosa 
was often recorded as atrophic. In several cases, however, the zonal 
architecture was obliterated. Metastatic deposits were not consistently 
present. As pointed out by Bornstein et al.,° these glands usually weighed 
significantly more than those found in Cushing’s syndrome due to bilateral 
adrenal cortical hyperfunction without concomitant carcinoma, even when 
metastatic deposits were taken into account. Pituitary metastases were 
occasionally noted but the glands were otherwise normal. 

The association between hyperadrenocorticism and intrathoracic neo- 


14 Sprague, R. G., Power, M. H., Mason, H. L., Albert, A., Mathieson, D. R., Hench, 
P. S., Kendall, E. C., Slocumb, C. H., Polley, H. F.: Observations on the physiologic effects 
of cortisone and ACTH in man. Arch. Intern. Med. 85: 199-258 (Feb.) 1950. 

15 Liddle, W. G.: Tests of pituitary-adrenal suppressibility in the diagnosis of Cushing’s 
syndrome. J. Clin. Endocr. 20: 1539-60 (Dec.) 1960. ; 

16 Moersch, H. J., McDonald, J. R.: The significance of cell types in bronchogenic 
carcinoma. Dis. Chest 23: 621-33 (June) 1953. 


| 
( 
( 
1 
| ( 
| 
1 
( 
1 
I 
t 
( 
( 
‘ 
§ 
r 
I 
A 
J 
2 
2 


Vol. 54, No. 6 EDITORIALS 1299 


plasms appears to constitute a distinct nosologic entity, but the mechanism 
by which these two disease processes are linked has not been elucidated. 
Usually it is impossible to ascertain in the individual case whether the 
neoplasm antedated the hyperadrenocorticism, or vice versa. But it is 
hardly to be supposed that the hyperadrenocorticism gives rise to the neo- 
plasms. Extensive experience with severe and long-standing hypercorti- 
solism, spontaneous as well as iatrogenic, has failed to implicate extra- 
adrenal neoplasia as one of its sequelae. Moreover, the clinically short 
duration of the hyperadrenocorticism and the frequent absence of Crooke’s 
hyaline changes in the pituitary of patients with this syndrome * support 
the view that the development of the neoplasm antedates or accompanies 
the appearance of the endocrine abnormality. . 

That the adrenal cortex is itself overactive can hardly be doubted, in view 
of the conjunction of excessive levels of cortical hormone in blood and urine 
with gross and histologic evidence of hyperplasia of the cortices; and it 
therefore is most unlikely that the neoplasms are themselves secreting 
cortical hormones, although this possibility has not been directly excluded. 
It is more likely, indeed highly probable, that the neoplasms secrete a 
material which results directly or indirectly in continuous overstimulation 
of the cortices. It seems that the two principal possibilities are that the 
neoplasms may secrete (1) conventional corticotrophin (or a substance 
with similar activity) ; (2) a substance which directly or indirectly results 
in excessive release of corticotrophin from the adenohypophysis. In orily 
one case thus far has an attempt to gain direct evidence on this point been 
recorded: Bagshawe * assayed a cervical node containing anaplastic metas- 
tases from primary bronchial or thymic elements for corticotrophic activity, 
but could detect none. Christy ° detected adrenal weight-maintaining ac- 
tivity in the plasma of two patients with this syndrome and proposed to 
determine whether pituitary irradiation could cause it to disappear. In this 
connection an alternative hormonal role for the neoplasms could be con- 
sidered, namely, that they might elaborate a material such as the postulated 
“adrenal weight factor,” *”** which might increase the sensitiveness of the 
cortices to conventional corticotrophin. However, it is difficult to conceive 
how such a factor could cause severe hyperadrenocorticism unless the regu- 
latory function of the adenohypophysis in the pituitary-adrenal cybernetic 
system had also been damaged or lost. It appears possible that conventional 
corticotrophin might account for adrenal weight-maintaining activity in the 
system employed.” Recently Bornstein et al.° reported excessive cortico- 

17 Liddle, G. W., Island, D. P., Rinfret, A. P., Forsham, P. H.: Factors enhancing the 
response of the human adrenal to corticotropin: is there an adrenal growth factor? J. Clin. 
Endocr. 14: 839-58 (Aug.) 1954. 

18 Jailer, J. W., Longson, D., Christy, N. P.: Studies in Cushing’s syndrome. II. 
Adrenal weight-maintaining activity in the plasma of patients with Cushing’s syndrome. 
J. Clin. Invest. 36: 1608-14 (Nov.) 1957. 

19 Nugent, C. A., Eik-Nes, K., Kent, H. S., Samuels, L. T., Tyler, F. H.: A possible 


explanation for Cushing’s syndrome associated with adrenal hyperplasia. J. Clin. Endocr. 
20: 1259-68 (Sept.) 1960. 
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trophic activity in the plasma of their patient employing the rat adrenal vein 
corticosterone bio-assay method.”° 

The existence of this syndrome obliges the physician to be alert to the 
possibility of adrenal cortical overactivity (often clinically masked) in pa- 
tients harboring neoplasms; and to suspect a neoplasm, especially intra- 
thoracic, in any case of Cushing’s syndrome with bilaterally hyperfunction- 
ing adrenals which occurs in a mature male, is abrupt in onset or rapidly 
becomes severe, or is accompanied by severe hypokalemic alkalosis or very 
high urinary excretion of 17-hydroxycorticosteroids and 17-ketosteroids. 
Physicians who have patients with this syndrome under their care may have 
an unique opportunity to elucidate the pathogenesis of the condition if it is 
possible to submit neoplastic tissue, fresh or quick-frozen, to thoroughgoing 
chemical analysis, including assay for corticotrophic activity by sensitive 
new methods” and for steroid content by chromatography. Detailed 
analysis of steroids present in the hyperplastic adrenal cortices would also 
be of great interest. It might be rewarding as well to attempt tissue culture 
growth of these neoplastic cells, and to devise an assay for a substance, which 
they might elaborate, which would result directly or indirectly in greatly 
enhanced secretion of corticotrophin by the pituitary. The seemingly bizarre 
association of cortical hyperfunction and intrathoracic tumors provides 
another point of intersection of unsolved problems of neoplasia with en- 
docrine function and dysfunction, and may repay thorough study generously 


and in ways which we can by no means at the moment clearly foresee. 
A. GorMAN Hits, M.D., 
KENNETH A. WoeBerR, M.B., Ch.B. 


THE ABUNDANT LIFE 


Mens sana in corpore sano—a sound mind in a healthy body—is the goal 
of our endeavors as physicians, for ourselves as well as for our patients. 
The paths to this goal are usually harder to see than the goal itself; the 
literature of the world is replete with recipes for happiness. And not only 
are the methods of procedure many but the goal itself is varied. In earlier 
days and in primitive societies the chief objective used to be just to stay 
alive; a recent cartoon in the Saturday Review shows a native against a 
background of Floridian swamp and alligators, responding to Ponce de Leon, 
“Fountain of Youth? Around here we feel it’s a real privilege to reach 
middle age.”” Today even the native has his eye on the fringe benefits. 

Two papers in this issue illustrate the diversity of methods of attempting 
to achieve the fringe. benefits. Now that more and more of us stay alive 
until middle age and beyond, more attention must be paid to maintaining 
the mens sana in corpore sano of the expanding older population. Dr. Raab 


20 Williams, W. C., Jr., Oldfield, R. A. A., Jr., Island, D. P., Liddle, G. W.: Blood 
ACTH in Cushing’s disease. J. Clin. Invest. 39: 1040, 1960. 
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suggests that the middle-aged working population of the United States might 
well benefit from the use of organized reconditioning centers, as initiated 
in Germany and as now practiced in Continental Europe. If such a pro- 
gram could achieve a higher level of health for a greater number of people, 
it should be given serious consideration. Platoons of pot-bellied older 
citizens in a state of undress doing calisthenics in meadows studded with 
buttercups may seem a bit regimented to the American eye. But it is un- 
doubtedly more healthy than the negative activities of most spectator sports, 
including that of watching the little black box in the living room. Another 
approach to the corporo sano is that of Dr. Clark and his colleagues, who 
report on results of a large scale program of periodic health examinations. 
This study, which highlights some of the limitations as well as the ad- 
vantages of this preventive medical approach to middle-aged health, is cer- 
tainly more in the American tradition. 

But there are many roads to the sound mind in a healthy body, to the 
abundant life, that may be explored by patient and physician. Each of us 
has his own individual formula for reconditioning, each his own recreative 
avocations, whether in field and stream, on lake and mountain, on beach or 
sea. As for the Editor, he knows of a quiet lake, a remote forest, a strong 
canoe, and some reluctant fish—but not until the next issue is off to press! 

j. BE. 
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BOOK REVIEWS 


The Great Epidemic. By A. A. Horutinc. 217 pages; 21 X14 cm. Little, Brown 
and Company, Boston, 1961. Price, $3.95. 


The world-wide spread of influenza in 1918 well deserved to be named “The 
Great Epidemic”; in this country alone some twenty million persons were sickened 
and over five hundred thousand died. It disrupted every phase of daily life, and 
slowed up our war effort here and abroad. The fact that the cause was unknown 
and that no specific therapy was available increased the tendency to panic and hysteria. 
The resulting situation, well described in this book, must seem incredible to the 
present generation who have been lulled to believe that no such epidemic can ever 
happen again. 

This volume is described on its cover as a “dramatic documentary,” and this it 
certainly is. The author has quoted from many newspapers and personal interviews; 
the result is a unique collection of contemporary data. Of course the more spec- 
tacular material is given preference, and because of this and some repetition, the 
picture as a whole is over-dramatized, but it is the documentation that makes the 
volume of lasting value as source material. 

As this review is for a medical journal it must pay special attention to criticizing 
the sections dealing with the epidemiology, bacteriology, pathology, and clinical 
features of the disease. These obviously presented difficulties for a lay author; the 
result is that there is too much material on these subjects for the lay reader, while 
the medical man will find much to criticize. It is difficult to discuss scientific matters 
in a book written in popular style. Minor errors alert the reader for others; on 
page 5, for example, occurs the florid sentence, “A celebrated research physician of 
Lendon, remembered only as ‘Dr. Willis,’ in 1658 described influenza’s calling 
cards....” This reviewer suspects that this was Thomas Willis who, although his 
name is attached to the circulus arteriosus, was scarcely a celebrated research 
physician. 

To illustrate the wide-spread efforts to discover the cause of influenza the author 
chose to trace the efforts of a single researcher who unfortunately came to the 
erroneous conclusion that it was due to Pfeiffer bacillus. Nor will the doctors who 
did their best to fight the epidemic fail to be irritated at the emphasis placed on their 
helplessness, implying that they had no more to offer in 1918 than had their 
predecessors in London in the plague of 1665. Little mention is made of the segrega- 
tion of “clean” cases from those with streptococci in their throats, nor of the many 
lives which were saved by repeated removal of recurring massive pleural effusions. 

The author records many of the crackpot suggestions offered for the prevention 
and cure of influenza, and seems to prefer those advanced by doctors, perhaps to hint 
that they were turning in their ignorance to folk medicine and such absurdities as 
diphtheria antitoxin as a specific. 

Read this book for the general documentary material, but not for the medical 


aspects of the epidemic. 
O. H. Perry Pepper, M.D. 


Systemic Lupus Erythematosus. By Daniet L. Larson, M.D. 212 pages; 21.5 X 
14.5 cm. Little, Brown and Company, Boston, 1961. Price, $7.50. 


Systemic Lupus Erythematosus presents a series of clinical observations made 
on two hundred patients who were seen during the past twenty years at New York 
Presbyterian Hospital. Some of the observations were made directly by the author 
and many were obtained from analyses of hospital charts. 
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In picking up a book boldly titled Systemic Lupus Erythematosus in which is 
stated, “The following monograph is a review of our current knowledge of clinical, 
laboratory and pathological features of systemic lupus erythematosus,” one expects 
to find a more complete analysis of the disease than that which is presented. The 
data are accurate and largely clinical, but the book shows no significant effort to 
correlate the findings of the author, and his records, with those of other workers. 
Descriptive data are at times complete, yet, at other times, superficial, as in the 
section on cutaneous features. The coverage of renal involvement is too brief for 
an aspect of the disease that affects survival so strikingly. Although the proper 
therapy for renal systemic lupus erythematosus is an unsettled matter, there is much 
more evidence available for evaluation than is presented. 

The case reports and tables are well done throughout; hence very valuable data 
have been added to the literature on this disease. The general format and indexing 
are good, and the bibliography covers much of the pertinent literature on the clinical 
aspects of this disease. 

In brief, the clinical analyses of hospital records of two hundred patients with 
systemic lupus erythematosus are presented well, with no attempt made to review 
the disease in detail. In limiting the scope of the presentation Doctor Larson may 
have attempted to keep the subject sufficiently brief to allow for easy reading. How- 
ever, this type of short cut is more acceptable in a medical journal article than in a 
book that might have presented a more searching analysis of a fascinating subject. 


Eucene A. Hitpretu, M.D. 


Dermatology, Diagnosis and Treatment. By Marion B, Suuzpercer, M.D., F.A.C.P., 
Jack Wotr, M.D., and Vicror H. Witten, M.D., with the collaboration of 
Atrrep W. Kopr, M.D. 615 pages; 23 X 15.5 cm. The Year Book Publishers, 
Inc., Chicago, Ill., 1961. 


This book represents the third in a series of volumes prepared by Sulzberger and 
one or more of the above co-authors on the diagnosis and management of the most 
common skin diseases. Previous efforts appeared under slightly different titles, viz., 
Dermatologic Therapy in General Practice, which had three editions, and Derma- 
tology, Essentials of Diagnosis and Treatment. 

Although the material has been rewritten and modernized, the general format 
of this book is only slightly changed from that of the earlier publications listed above. 
A new chapter on pruritus, a comprehensive consideration of the current use of topical 
and systemic antibiotics and corticosteroids in dermatology, and deletion of the 
chapters on syphilis represent the major changes. The chapters dealing with the 
eczematous dermatoses, fungal infections (including a discussion of the uses of griseo- 
fulvin and mycostatin), and that on drug eruptions are worthy of special citation. 

This book, like its predecessors, is designed primarily for the non-dermatologist, 
from medical student to practicing physician. It is a storehouse of practical infor- 
mation and its special attractiveness lies in the meticulous attention given to the fine 
points of dermatologic care, so often neglected in the average text on skin diseases. 
A thorough discussion of the precise use, mode of application, and the special problems 
or contraindications for the various forms of therapy is presented. Nowhere else in 
the field of dermatology is such a detailed and lucid consideration of these measures 
to be found. One could be critical only of the inclusion in some chapters of empirical 
therapy of highly questionable value. 

Technically the book is well done. The typography is excellent and the illus- 
trations, highlighted by twelve color plates, are for the most part outstanding. Se- 
lected references are conveniently placed at the bottom of the page on which related 
material has been discussed. 

All physicians without broad dermatologic experience who are faced with the 
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task of managing skin disorders will find this book of inestimable value. For these 
physicians especially, but also for all interested in dermatology, it is highly recom- 


mended. 
Harry J. Hurtey, M.D. 


Pharmacology. The Nature, Action and Use of Drugs. 2nd Ed. By Harry Beck- 
MAN, M.D. 805 pages; 26 x 18.5 cm. W. B. Saunders Company, Philadelphia, 


1961. Price, $15.50. 


The arrangement of the topics in this work is different from that in the usual 
textbook of pharmacology. The chapters are labeled according to the primary clinical 
use of the drug. Thus digitalis is discussed in the chapter on drugs that stimulate 
cardiac muscle and quinidine in the chapter on depressants. Both appear in the 
section entitled “The Pharmacology of Muscle.” 

The autonomic drugs which affect blood pressure appear in two sections dealing 
with the pharmacology of the blood vessels and the pharmacology of the autonomic 
nervous system. The latter includes the major discussion of the sympathomimetic 
drugs, whereas the former discusses the hypotensive agents which block the autonomic 
nervous system. Such an arrangement may be confusing to the hurried reader who 
habitually looks at the table of contents to find a drug, rather than at the index. On 
the other hand, the author should be congratulated on offering a complete classifica- 
tion based on the clinical use of drugs which are presently available as well as those 
which will be introduced. 

The physician will be pleased to know that this book is the latest revision of the 
several textbooks of pharmacology used in American medical schools. The book 
can be highly recommended as a reference for cardiovascular drugs, including those 
introduced during the past year. Bretylium, a new form of antihypertensive agent 


which blocks sympathetic nerves, is included. 
Dominco M. Avrapo, M.D. 


Clinical Pharmacology. By D. R. Laurence, M.D., M.R.C.P., and R. Mou ton, 
M.D. 490 pages; 21x14 cm. Little, Brown and Company, Boston, 1960. 
Price, $10.00. 


The opening chapters, “Drug Therapy, Placebos and Tonics,” and “Development 
of New Drugs, Therapeutic Trials,” are the best discussions of these topics that the 
reviewer has read. They are both brief and straight to the point, and this is true 
for the twenty-seven succeeding chapters. The use of British names and terms for 
drugs (like local analgesics) may annoy some American readers but confusion is 
very unlikely. The book is full of direct quotations, because the authors feel that 
where a point has been well made by an original observer or thinker, there are excel- 
lent reasons for not imposing the mind of another. In this spirit, the reviewer would 
like to quote the authors’ own opening paragraphs in their preface: “This book is 
intended primarily for medical students in their clinical years and for those newly 
qualified, but it is hoped that this survey of the principal drugs, with details of their 
use and pharmacology, may be helpful to some postgraduate students and general 
practitioners. 

“Most books of moderate size confine themselves either to discussing the pharma- 
cology of drugs without giving enough information for them to be selected and used 
effectively, or else they confine themselves to practical therapeutics and ignore the 
pharmacological background, without which efficient use of many drugs is difficult, 
or even impossible. It is nowadays too much to expect the heavily overburdened 
student to consult and integrate two works, one not always clearly related to clinical 
practice and the other often as arbitrary, and as apparently empirical, as a cookery 
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book. This book is offered as a reasonably brief solution to the problem of com- 
bining practical clinical utility with some account of pharmacology.” 
Dominco M. Aviano, M.D. 


Review of Medical Microbiology. 4th Ed. By Ernest Jawetz, M.D., JosEPH 
Metnick, M.D., and Epwarp A. ADELBERG, Ph.D. 376 pages. Lange Medical 
Publications, Los Altos, Calif., 1960. Price, $5.00. 


The authors’ purpose is to provide a brief, accurate presentation of the aspects 
of medical microbiology which are significant in the field of clinical infections and 
chemotherapy. The book encompasses in 377 pages the basic science of medical 
microbiology. It includes brief but accurate descriptions of bacterial classification, 
cytology, metabolism, variation, and methods. There are discussions of environ- 
mental bacteriology, immunology and allergy, characteristics of different genera of 
bacteria, as well as the rickettsiae, viruses, and fungi. References are few and are 
limited to one page. 

Exceptions to general statements and detailed discussion are omitted. The 
review should not be used-as a text for the beginning student in medical bacteriology 
for it is too compact and brief. Medical students and physicians who have a back- 
ground of knowledge and experience will find it excellent for review and reference. 

The authors are well qualified to prepare this book. Dr. Jawetz, the senior 
author, is a physician and microbiologist with clinical, research, and teaching experi- 


ence. The book is revised every two years. 
Rosert I. Wise, M.D. 


Pseudemonas Aeruginosa Infections. By CraupE E. Forxner, Jr., M.D. 73 pages; 
23 X 14.5 cm. Grune & Stratton, New York, 1960. Price, $5.25. 


This compact monograph presents an extensive review of the clinical manifesta- 
tions of pseudomonas infections. Since superinfections with Ps. aeruginosa are a 
more frequently observed complication of both medical and surgical problems, this 
review points up for the clinician features which place this organism in perspective 
as an annoying and resistant pathogen. 

The contents include, in addition to clinical features, a presentation of bacterio- 
logic and immunologic characteristics, antibiotic therapy, and pathology of Ps. 
aeruginosa. None of these chapters are as lengthy or as comprehensive as the 
clinical manifestations. Therapy includes a description of the activity of colistin 
esters as well as polymyxin B; a more critical evaluation of this phase of clinical 
management would be welcomed. 

A bibliography of 465 references will give the reader ample opportunity to in- 
crease his background on these infections. 

Its greatest usefulness will be found in delineating for the clinician the various 
clinical manifestations of pseudomonas infections which have been observed in 


practically every organ and system of the body. 
E. L. Fottz, M.D. 


Clinical Use of Radioisotopes: A Manual of Technique. 2nd Ed. Edited by 
THEopoRE Fietps, M.S., F.A.C.R. (Assoc.) and Linpon Seep, M.D., with 18 
contributors. 475 pages; 19.513 cm. The Year Book Publishers, Inc., 
Chicago. 1961. Price, $10.50. 


The high level of activity in the field of clinical radioisotopes has resulted in 
a large volume of printed material appearing in almost every medical journal available. 
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It is, therefore, very helpful to have a text which “boils down” all this material and 
presents in step by step fashion the radioisotope techniques of proven value and the 
interpretation of results obtained. 

Part I, “Routine Clinical Diagnostic Tests,” describes the techniques used for 
thyroid evaluation, blood volume measurement, red cell volume and survival time 
determinations, vitamin B,, absorption tests, tumor localization procedures, peripheral 
vascular and cardiac output studies, fat absorption measurements, liver function tests, 
radioautography preparations, and scanning procedures. Part II, “Routine Clinical 
Therapy Technique,” describes the methods used in treating toxic goiter, polycythemia 
vera, leukemia, cancer of the thyroid, malignant effusions, carcinoma of the prostate, 
myocardial and coronary insufficiency, skin, mucous membrane, and eye lesions. Part 
III, “Planning and Operating the Radioisotope Laboratory,” provides a review of the 
history and physics of the clinical use of isotopes. It discusses the needs of the 
laboratory, the radioactive materials available for medical use, and the instrumentation 
used. Part IV, “Radiation Safety,” is devoted to recommendations for reducing the 
health hazards of this work, instructions to laboratory personnel for preventing un- 
necessary radiation exposure, and instructions to hospital personnel for handling 
patients who have received radioisotopes. 

In the process of “boiling down” the voluminous literature on clinical radio- 
isotopes, the authors seem to have lost a few “volatile” isotope procedures of im- 
portance. No mention is made of any of the radioactive iron techniques in the 
measurement of erythrokinetics. Also omitted is the use of chromium-*! tagged red 
cells in the determination of intestinal bleeding. In the section on fat absorption, 
the authors describe only blood curves and do not describe stool measurements which 
are equally if not more significant. The inclusion among isotope dilution techniques 
of sections on chromium-*! survival studies and radioactive vitamin B,, diagnostic 
tests represents poor organization. 

To the average internist an isotope technique manual will be of little value. 
A book encompassing all known techniques, their general principles, selection of the 
appropriate one, their interpretation and follow-up would be of greater value to him. 
However, to the physician who has been selected to set up an isotope laboratory for 


the hospital, the book will be of real assistance. 
BERNARD SHAPIRO, M.D. 


Radioisotope Laboratory Techniques. 2nd Ed. By R. A. Farres and B. H. Parks. 
236 pages; 22 X 14.5 cm. Pitman Publishing Corp., New York, 1960. Price, 


$5.75. 


This small volume is an introduction to the use of radioisotopes for biochemists 
and other laboratory workers, written by staff members of the Isotope School, Atomic 
Energy Research Establishment, Harwell, England. It opens with a section on 
nuclear physics which is perhaps too condensed to be effective for the reader who 
lacks previous knowledge of the field, but which would serve as an excellent review 
for the initiated. The bulk of the book is devoted to descriptions of radioisotope 
laboratory apparatus and its use, including some elements of electronics, radiation 
physics, and such practical matters as sample preparation and the statistics of count- 
ing. There is an introduction to health physics, and a brief discussion of auto- 
radiography. A ten-page appendix provides some tables of useful physical constants, 
although of course the coverage of physical data useful in isotope work is far from 
complete in this space. 

The material in the book is well presented, and shows abundant evidence of the 
authors’ wide experience in teaching the subject. American readers may find the 
British accent a little less charming in print than it is to the ear, since some terms 
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such as “outhouse” and “fume-cupboard” may require translation. The paper and 
printing are good, and the index is fair. The illustrations of laboratory equipment 
will be especially valuable to readers unfamiliar with the multiplicity of available 
apparatus. 

The biggest drawback for readers in the United States is the fact that, naturally 
enough, no mention is made of the U. S. Atomic Energy Commission safety regula- 
tions nor of the radiation safety requirements of the individual states. Since these 
are in general somewhat more specific than are the recommendations in this volume, 
readers using this book as a guide might fail to recognize some of their safety 
obligations in handling radioisotopes. 

The reviewer feels that the book will be most useful as a text for an organized 
course in radioisotope laboratory technique, or as supplementary reading for laboratory 
workers who have a general library on the subject; but it should not be the sole 
reference for an American scientific worker previously untrained in the use of radio- 


isotopes. 
ANTOLIN Raventos, M.D. 


The Conquest of Pain. By Ronatp Wootmer, M.D. 240 pages; 22 x 15cm. Alfred 
A. Knopf, Inc., New York, 1961. Price, $4.50. 


The jacket of this book accurately states that it provides “a clear description for 
the general reader of how modern medicine has developed new anesthetic techniques 
that make possible operations unthinkable only a few years ago.” Since the book is 
addressed to the general reader it will not, in my opinion, appeal to a reader possessing 
medical training. Because modern anesthesia may seriously interfere with the normal 
working of heart, lungs, and so on, the book describes pertinent aspects of the 
physiology and pathology of these organs. There are also chapters on blood trans- 
fusion, drug addiction, and pharmacologic research. 

The author is well qualified to write such a book, and he has written it well. 
There are five instances in which the author’s scientific statements might be chal- 
lenged, but these differences of opinion would not be of interest to the general reader. 
The excellent indices (hardly necessary in a book of this nature) could be copied to 
advantage by other authors. The publishers have done a good job, too. 
Austin Lamont, M.D. 


BOOK NOTICES 


Handbook of Medical Treatment. 7th Ed. Edited by Mitton J. Cuarron, M.D., 
SHELDON Marcen, M.A., M.D., and Henry Brainerp, M.D. 572 pages; 17 x 
10 cm. Lange Medical Publications, Los Altos, Calif., 1960. Price, $3.50. 


This pocket sized handbook gives specific instructions for the immediate treat- 
ment of practically any disease that the physician might encounter. Drugs are 
specified, both by generic and by trade names, and an average dosage schedule is 
outlined. The advantages and disadvantages of the various procedures are stated, 
and side effects or contraindications are listed. The printing is easily legible and the 
index seems to be complete. 

This book should prove to be very helpful to interns and residents; it offers the 
practicing physician a reliable source of information concerning the management 
of diseases which he may encounter only at rare intervals in his daily practice. 
Henry Hopkins, M.D. 
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Advances in Blood Grouping. By ALEXANDER S. Wiener, M.D., F.A.C.P. 549 
pages; 26 X 17.5 cm. Grune & Stratton, New York and London, 1961. Price, 


$11.00. 


Fifty-seven papers and shorter contributions by Dr. Wiener and his co-authors 
have been reproduced by the photo offset process and assembled under various topical 
headings. The main topics covered are the blood types (A-B-O and Rh-Hr systems), 
hemolytic disease, blood transfusions, medicolegal applications of blood grouping, and 
nomenclature of blood groups. These papers originally appeared in journals between 
1946 and 1960. 

For this collection Dr. Wiener has written a preface. Following the text is a 
list of Dr. Wiener’s papers which were published in the years 1953 to 1960. Author 


and subject indices have been prepared. 
Epwarp J. Hutu, M.D. 


L’Enfisema Polmonare: Fisiopatologia, Clinica e Terapia. By Emitio SARTORELLI, 
Max Macistrett1, and ANTon1o Grieco. 184 pages; 24X17 cm. Edizioni 
Minerva Medica S. A., Torino, Italy, 1960. Price, L 4000. 


This Italian monograph presents the findings of a physiologic, clinical, and 
therapeutic study of four hundred fifty-three patients with pulmonary emphysema who 
were seen at the Clinic for Occupational Medicine, Milan, between 1950 and 1959, 
Summaries in English, French, and German are given following the Italian text. 
An extensive bibliography is drawn from the American and European literature. 

Epwarp J. Hutu, M.D. 


BOOKS RECENTLY RECEIVED 


Books recently received are acknowledged in the following section. So far as 
is practicable those of special interest will be reviewed, but it is not possible to discuss 
them all. 


The Atoms within Us. By Ernest Borex. 272 pages; 22.3 X 14.5 cm. Columbia 
University Press, New York, 1961. Price, $5.00. 


Clinical Pharmacology. By D. R. Laurence, M.D., M.R.C.P., and R. Mou ton, 
M.D. 490 pages; 21 X14 cm. Little, Brown and Company, Boston, 1960. 
Price. $10.00. 


The Conquest of Pain. By Ronatp Wootmer, M.D. 240 pages; 22x 15cm. Alfred 
A. Knopf, Inc., New York, 1961. Price, $4.50. 


The Couch and the Circle: A Story of Group Psychotherapy. By Hyman Sportnitz, 
M.D., Mev. Sc. D. 274 pages; 22X15 cm. Alfred A. Knopf, Inc., New York, 


1961. Price, $4.50. 


Diagnostic Stomatology: A Clinical Pathologic Approach. By E. Cuerasxtn, M.D., 
D.M.D. 338 pages; 24 X 15.5 cm. McGraw-Hill Book Company, Inc., New 
York, 1961. Price, $12.50. 


Enzyme Regulations in. Clinical Medicine. Proceedings of the Sixth International 
Congress of Internal Medicine, Basel, 1960. Edited by A. Gicon and H. Lupwie. 
261 pages; 22 X 15.2 cm. Benno Schwabe & Co., Basel/Stuttgart. Available 
in the United States solely through Intercontinental Medical Book Corp., 381 
Fourth Ave., New York 16, N. Y., 1960. Price, $7.00 (paper bound). 
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Enzymology in the USSR: A Review of the Literature. Public Health Service Pub- 
lication No. 782. By Curster W. De Lone, Ph.D. 189 pages; 23.3 x 15 cm 
Prepared and distributed by the United States Department of Health, Education, 
and Welfare, Russian Scientific Translation Program, Division of General] 
Medical Sciences, National Institutes of Health, Bethesda 14, Md., 1960. Dis- 
tributed without charge to medical and other academic institutions and research 
organizations. Price to others, 65¢ (paper bound). 


Evaluation and Management of the Brain-damaged Patient. By Jerome S. Tosis, 
M.D., and Mitton Lowentuat, M.D. 109 pages; 23.516 cm. Charles C 
Thomas, Springfield, Illinois, 1960. Price, $6.00. 


Haematology. By R. B. TuHompson, M.D., F.R.C.P. 306 pages; 22.3 x 14 cm. 
Pitman Medical Publishing Co., Ltd.; J. B. Lippincott, Philadelphia, exclusive 
U. S. agents, 1961. Price, $6.00. 


L’Enfisema Polmonare: Fisiopatologia, Clinica e Terapia. By Emitio SARTORELLI, 
Max Macistretti, and ANTONIO GriEco. 184 pages; 24X17 cm. Edizioni 
Minerva Medica S. A., Torino, Italy, 1960. Price, L 4000. 


Management of Hypertensive Diseases. By JosEpH C. Epwarps, M.D., with fore- 
word by Paut Duptey Wuiter, M.D. 439 pages; 25.5 x 17.4 cm. The C. V. 
Mosby Co., St. Louis, Mo., 1960. Price, $15.00. 


Multiple-choice Examinations in Medicine: A Guide for Examiner and Examinee. 
By Joun P. Hupparp, M.D., and Wittiam V. Cremans, Ph.D. 186 pages; 
20 x 13.5 cm. Lea & Febiger, Philadelphia, 1961. Price, $3.75. 


The Parenchyma of Law. By Davin W. Loutsett and Harotp Wittiams, M.D., 
Lu.B. 517 pages; 23.7 X 16 cm. Professional Medical Publications, 3 Bank 
Place, Rochester 14, N. Y., 1960. Price, $12.50. 


Parkinsonism: Its Medical and Surgical Therapy. By Irvine S. Cooper, M.D., 
Ph.D., F.A.C.S. 230 pages; 28.5 X 22.5 cm. Charles C Thomas, Springfield, 
Illinois, 1961. Price, $16.50. 


Pathogenesis and Therapy in Edema. Proceedings of the Sixth International Con- 
gress of Internal Medicine, Basel, 1960. Edited by A. Gicon and H. Lupwic. 
206 pages; 22 X 15.2 cm. Benno Schwabe & Co., Basel/Stuttgart. Available 
in the U. S. solely through Intercontinental Medical Book Corp., 381 Fourth 
Ave., New York 16, N. Y., 1960. Price, $5.00 (paper bound). 


Psychophysiological Aspects of Space Flight. Edited by BerNnarp E. FLAuwerty, 
Lr. Cot., USAF (MC). 393 pages; 24 x 16.5 cm. Columbia University Press, 
New York, 1961. Price, $10.00. 


Recent Advances in Human Genetics. Edited by L. S. Penrose, M.A., M.D., F.R.S., 
with the assistance of HELEN LANG Brown. 194 pages; 21X14 cm. Medical 
Book Department, Little, Brown and Company, Boston, 1961. Price, $8.00. 


Recent Advances in Tropical Medicine. 3rd Ed. By Sir Nem Hamitton Farrtey, 
M.D., A. W. Wooprurr, M.D., and J. H. Watters, M.D. 480 pages; 21 x 14 
em. Medical Book Department, Little, Brown and Company, Boston, 1961. 
Price, $11.00. 


Specifications for Pesticides. 2nd Ed. Compiled by the World Health Organization. 
523 pages; 24X16 cm. Available in the U. S. through the International 
Documents Service of Columbia University Press, New York, 1961. Price, 
$10.00. 
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The Study of Influenza. A Translation from the Russian. Public Health Service 
Publication No. 792. By V. M. Zupanov, V. D. Sotov’Ev, and F. G. Epsuretn, 
939 pages; 26 X 21 cm. Prepared and distributed by the United States Depart- 
ment of Health, Education, and Welfare, Russian Scientific Translation Pro- 
gram, Division of General Medical Sciences, National Institutes of Health, 
Bethesda 14, Md., 1960. Paper bound. Distributed without charge to medical 
and other academic institutions and research organizations. 


Systemic Lupus Erythematosus. By Dantet L. Larson, M.D. 212 pages; 21.5 x 
14.5 cm. Little, Brown and Company, Boston, 1961. Price, $7.50. 
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In skeletal muscle spasm 


orphenadrine citrate 100 mg. table 


quickly resolves the spasm... 


relieves the pain... 


restores normal functio: 


| 


Prolonged relief 
may last up to 12 hours after 
administration . . . permits 
uninterrupted sleep at night 

. .. does not interfere with 
daytime alertness . . . only 
the muscles in spasm re-. 
spond . . . no lessening of 
general muscle tonus. 


Contraindications: 
Routine precautions against use of 
anticholinergic drugs should be 
observed. Norflex should be used 
with caution in glaucoma, 
tachycardia, or urinary retention. 


Ner 
as | 
Simple dosage for all adults regardless of age 
or sex: 2 tablets daily—one in 
the morning, one in the evening — Jia 
easily remembered . . . offers ting 
better patient cooperation. mai 
re) re) NORFLE< is a product of ANTI 
treat 
*U.S, Patent No. 2,567,351; Riker] Northridge, California aes 
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How does an epileptic propose ? 


Nervously. Even as you and I. Hopefully, quietly, with soft music and lights. Even 
as you and |. 

The important thing is that he can propose, thanks to the drugs of modern 
medical science. Properly controlled with effective agents, such as these five dis- 
tinguished anticonvulsants, the epileptic today can look forward to a normal 
married life. Won’t you remember the following names next time you prescribe. 
ANTICONVULSANTS FROM ABBOTT—PEGANONE® (Ethotin, Abbott) provides exceptionally low toxicity in the 
treatment of grand mal and psychomotor seizures. TRIDIONE® (Trimethadione, Abbott) and PARADIONE® (Para- 
methadione, Abbott) are homologous agents. They generally afford symptomatic control of petit mal, myoclonic 
and akinetic seizures. PHENURONE® (Phenacemide, Abbott) often proves useful where other 
agents have failed. Indicated for grand mal, petit mal, psychomotor and mixed seizures. 


GEMONIL® (Metharbital, Abbott) is relatively non-toxic and is indicated for the treatment of ABBOTT 
grand mal, petit mal, myoclonic and mixed seizures which are symptomatic of brain damage. 
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If postcoronary management is 
of special interest to you, 
consider the demonstrated value 
of sublingual heparin... 


“In a controlled clinical study of 260 postcoronary 
patients, one-half were given sublingual heparin and 
one-half received conventional treatment. During 
the period of observation, averaging more than? 
years per patient, there were 12 recurrent infarctions 
in the heparin-treated group and 38 in the control 


> e e e e e e e 
group. This difference is statistically significant.’ 
Fuller, H. L.: Angiology 77:200 (June) 1960. 


Simple and safe for long-term therapy, Clarin* (sublingual heparin) effectively con 
trols the prolonged postprandial lipemia associated with atherosclerosis by facilitating 
the normal physiologic breakdown of fats. Unlike parenteral heparin, the use of Clari 
requires no clotting-time or prothrombin determinations. The antilipemic activity 0 
each manufactured lot of tablets is confirmed by sublingual control tests in animak 


Indication: For the management of hyperlipemia 
associated with atherosclerosis, especially in the 
postcoronary patient. Dosage: After each meal, 
hold one tablet under the tongue until dissolved. 


Supplied: Bottles of 50 pink, sublingual tablets, pil 

each containing 1500 I.U. heparin potassium. ari n 
An informative booklet, “Hyperlipemia, Heparin 

and Management of the Postcoronary Patient,” (sublingual heparin potassium, Leeming) 


is available from Thos. Leeming & Co., Inc., 
155 East 44th St., New York 17, N. Y. 


*Registered trade mark. Patent applied for. 
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Effective 
treatment of 


The enhanced POTABA + 6° is 
indicated in the treatment of 
scleroderma and other entities 
involving fibrosis. The significant 
antifibrosis action of POTABA® 
(Potassium p-Aminobenzoate, 
Glenwood) is here combined with 
Pyridoxine to help replenish the 
depleted stores of this essential 
vitamin in subjects with scler- 
oderma. 


97% 
RESPONSE 


In a series of 72 cases of scler- 
oderma “) 60 patients continued 
on POTABA for more than 3 
months, and 58 of these had mod- 
erate to marked improvement, for 
a 97 PER CENT RESPONSE. 
There was no selection of the 
patients admitted to this series, 
each being placed on the program 
regardless of the severity of the 
disease (1), 


scleroderma 


1. Zarafonetis, Chris J. D.: Treatment 
of Scleroderma, Annals of Int. Med., 


50:343-365 (1959) 


GLENWOOD 


LABORATORIES, Inc. 


BERGENFIELD, N.J. 
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cAN YOU ANSWER 
THESE LATEST 


EMPHYSEMA 
QUESTIONS? 


©@ What position does it rank in chronic 
lung disease? 


® Which condition is most frequent— 
tuberculosis, asthma, emphysema or 
lung cancer? 


® As a present cause of death what 
disease does it follow? 


© How high has the death rate from 
emphysema risen from 1950 to 1959? 


® Is respiratory acidosis common and 
do patients die from it and the con- 
dition go unrecognized? 


© When must respiratory acidosis diag- 
nosis be made and what is the sim- 
plest procedure? 


THESE QUESTIONS 


and many more are answered in this late 
reprint by Hurley L. Motley, M.D., Di- 
rector of the Cardio-Respiratory Labora- 
tory, University of Southern California, 
School of Medicine. 


MAIL COUPON NOW 


WARREN E. COLLINS, INC. 
55 HUNTINGTON AVE., 
BOSTON 15, MASS. 


Please send me Dr. Motley’s Emphysema 
Reprint and information on the equipment 
I have checked 


O TREADMILL 
oO COLLINS RESIDUAL VOLUME 


O COMBINATION RESIDUAL VOLUME 
AND SINGLE BREATH UNIT 


O PLETHYSMOGRAPHS 

O ANIMAL SPIROMETERS 
O KROGH SPIROMETERS 
O BLOOD TONOMETERS 
O NEW VALVES 

O NEW 52 PAGE CATALOG 
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do all 


ECG servicemen 


4 
fa) same tools? 


carry the 


Perhaps they do... if you consider their ‘‘tools’’ to be only soldering irons, 


spare components, milliammeters and the like. But what about their train} 


ing, experience, and personal interest in your satisfaction? 


The men who service Sanborn electrocardiographs are qualified technicians 
— highly skilled and experienced in medical electronics. Their training and 
experience are important; but important, too, is their direct, personal in: 
terest in providing every Sanborn owner with competent, prompt, respon 


sible service. | 
It’s a “‘service tool” well worth remembering the next time you buy ai 
electrocardiograph. 
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INDICATED: 


THE PAIN-RELIEVING ANTACID WITH 


UNIQUE PROTECTIVE COATING ACTION 


Only Gelusil provides prompt and lasting acid 
neutralization plus the protection of two de- 
mulcent coating gels to relieve ulcer pain 
promptly. Gelusil promotes the natural heal- 


‘a ing process -=- is inherently nonconstipating 
-- contains no laxative. These qualities make 

cial pleasant-tasting Gelusil the superior antacid | 

5 and adjuvant for any program of management in pep- 

al in: tic ulcer, gastritis or hyperacidity. 

Spon Available in tablet and liquid forms; each tablet or teaspoonful contains aluminum hy- 

droxide (Warner-Chilcott) 4 gr. and magnesium trisilicate U.S.P 714 gr. 
ly a 


G E Ss L: the physician’s antacid 


Gmi2 makers of TEDRAL PROLOID PERITRATE MANDELAMINE 


MORRIS 
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maintains 

NORMAL 
SINUS 


DOSAGE 


DURA-TABS:’ 


exclusive oral Sustained Medication* 4q 
Quinidine Gluconate 5 gr. (0.33 Gm.) 7 


ww CARDIAC ARRHYTHMIAS” 


Maximum efficacy: maintains effective quinidine blood levels all day, all night. : slecti 
tolerated: because quinidine gluconate is 10 times as soluble as the sulfate, and y JAILAE 
part of daily Dura-Tab dosage contacts gastric mucosa. Maximum convenience: gi “ 
q. 12 h.—no night dosage needed. ins, 
DOSAGE: for conversion of auricular fibrillation to normal sinus rhythm, in most cases, 2 Duran 


3 or 4 times a day, for 2 to 3 days; longer periods are required in some patients. For mai 
2 Dura-Tabs q. 12 h. in most patients... Bottles of 30, 100 and 250 Quinaglute Dura-Tabs. 


For SAMPLES and complete literature*-?° 
giving indications, cautions, etc., write 


PHARMACAL 


2,895,881 Lancaster Ave. at 51st St., Philadelphia, Pa. also available INJECTABLE QUINAGE 


SEE US at Booth # W-3I—AMERICAN MEDICAL ASSN. ANNUAL MEETING 
June 25-30—New York City 
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NEW PRODUCT 


TWO SPECIFIC ACTIONS @ FEWER SIDE REACTIONS New Tigacol facilitates the symp 
> ortigo. It relieves the varied symptoms of vertigo whether due to labyrinthitis, Meniere's sy 
»rebral circulation or of nonspecific origin. Tigacol offers you the Clinically provén advantages 
eripheral vasodilator and a new specific antiemetic. Roniacol promptly relieves vertigo by dir 
ripheral blood vessels without causing severe flushing or hypotension. Tigan controls nausea 
lective suppression of emetic impulses without drowsiness, tranquilization | or "adrenergic effe 
/AILABLE: Pink capsules, each providing 50 mg Roniacol in the form of the tartrate and 100 mg Tigan HCI, bo! 
JULT DOSAGE: One or two capsules three times daily. NOTE: Side effects were virtually absent except for 
ishing and an occasional case of skin rash, which disappeared when medication was withdrawn. There aren 
‘tions, but as with any new drug, patients should be observed periodically while on Tigacol’ therapy. 
ONIACOL* — brand of nicotinyl alcohol + TiGAN® —4-(2-dimethylaminoethoxy)-N-(3 -trimethoxybenzoy!)b 


OCHE LABORATORIES - Division ‘of Hoffmann-La Roche Inc +» Nutley 10, New Hersey 
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ardil 


volieves the anxiety by 
vemoving the hidden depression 


NARDIL — A TRUE ANTIDEPRESSANT 
NOT A TRANQUILIZER 

EFFECTIVE IN 

4 OUT OF 5 PATIENTS 
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“,.. Satisfies the majority of the criteria demand 


of a moderately potent non-specific analgesic agent 


....8afe... for acute and chronic pain....’? 


Analexin's safe therapeutic action has been proven highly effective in relieving pain associated 

with many conditions seen by the internist. in effectiveness, Analexin's analgesic action is within f 
the range of codeine, yet Analexin is non-narcotic and not narcotic related, and there is no evi- [ 
dence suggestive of tolerance or cumulative effects.'8 In fact, Analexin is so safe that dosage 

may be at hourly intervals if necessary, depending upon the degree of relief required. 


If you have been waiting for a safer, more effective analgesic, with a broad range of applications, 
Analexin could be the answer. Doesn't it deserve a place in your armamentarium? 


Analexin®—for relief of pain. Each tablet contains 200 mg. phenyramidol HCI. 2 
DOSAGE: Generally, 2 tablets at onset of pain, followed by 1 or 2 tablets at intervals of one to 
4 hours as needed. 


Analexin-AF®-—for relief of pain complicated by inflammatory processes. Each tablet contains 


100 mg. phenyramidol HCI and 300 mg. aluminum aspirin. ~~ 
DOSAGE: Generally, 2 tablets at onset of pain, followed by 1 or 2 tablets at intervals of one to Pi 
4 hours as needed. patie 
| Analexin® Syrup—convenient dosage form for children and adults. Each 5 cc. contains none 


phenyramidol salicylate 100 mg. / 
DOSAGE: Children—under 3 yrs., 1 tsp. 3 or 4 times daily; 3-12 yrs., 2 tsp. 3 or 4 times daily. patie 


| Adults—2 to 4 tsp. every one to 4 hrs.’ pos 
1. Batterman, R. C.: Ann. New York Acad. Sc. 86:203, 1960. 2. O'Dell, T. B.: Ann. New York Acad. Sc. 86:191, tant 
1960. 3. O'Dell, T. B., ef a/.: J. Pharmacol. & Exper. Therap. 128:65, 1960. 4. O'Dell, T. B., ef a/.: Fed. Proc. Nato 
48:1694, 1959. 5. Gray, A. P., et al.: J. Am. Chem. Soc. 87:4347, 1959. 6. Wainer, A. S.: Ann. New York Acad. tage 
Sc. 86:250, 1960. 7. Clinical data from the files of the Medical Dept., Irwin, Neisler & Co., 1959. 8. Batterman, mini 
R. C., et al,; Am. J. Med. Sc. 238:315, 1959. Pack 
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| What are handkerchiefs for? 


handkerchiefs | handkerchiefs : handkerchiefs : handkerchiefs 


arefor arefor arefor are for 
Houdinis highwaymen hunting: showing, 
not for 
blowing... 


to When you 
prescribe . 
NALDECON promptly decongests stuffed SUSTAINED- 
a nasal passages, opens clogged si- CONTAINS: TAYER action 
nusés, lets your hay-fever or head-cold long-acting nasal decongestant/antihistaminic : 
patient breathe through his nose again. | Phenylephrine HC! 5 mg. 5 mg. for you r 


ains Each long-acting tablet provides 6-8 . 
hours of effective decongestion—your | Phenylpropanola- | 29mg. | 20 mg. hay-fever patients i 


aily. patient breathes easier, works better, ee | 


sleeps undisturbed./The unique, bal- | Pheny! i 

anced formulation of two deconges- | “itrate for prompt tasting sto hrs 
191, tants and two antihistamines in Contents of individually coated i 
roc. NALDECON provides a further advan- | | 25mg. | 25mg. from the surface of the sustained 

tage — full therapeutic effect with relief fora ital of 8 hrs. 


minimal side effects. See Official Each teaspoonful (5cc.) of syrup Con- Tablet may be broken for more flexible / 
dosage in children and adults without de- \ 


Package Circular for full information. tains the equivalent of one-half tablet. stroying the sustained-action feature. 


ols BRISTOL LABORATORIES / Division of Bristol Myers Co. / Syracuse, New York ((snistory 
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SQUIBB VITAMINS FOR THERAPY 


therapeutic amounts: 


Viamm A .. . 
1,000 U.S.P. Unit 


Mononitrate. ......... 
Vitamin C . 
Pyridoxine 
Calcium Pantothenate 


a Squibb trademark 


Please Mention this Journal when writing to Advertisers 
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who need therapeutic vitamin support. Eaclf« 
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@ nutrition... present as a modifying or complicat- 


® 
e 1 
g factor in nearly every illness or disease state 

1. Youmans, J. B.: Am. J. Med. 25:659 (Nov.) 1958 
ardiac diseases “Who can say, for example, whether the patient chronically 
esse i with myocardial failure may not have a poorer myocardium because of a moderate 
~88“Beficiency in the vitamin B-complex? Something is known of the relationship of vitamin 
Hacl to the intercellular ground substance and repair of tissues. One may speculate upon 
e effects of a deficiency of this vitamin, short of scurvy, upon the tissues in chronic 

trul isease.”” 2. Kampmeier, R.H.: Am. J. Med. 25:662 (Nov.) 1958. 


p rthritis “It is our practice to prescribe a multiple vitamin preparation to patients 


ith rheumatoid arthritis simply to insure nutritional adequacy . . .”* 
Fernandez-Herlihy, L: Lahey Clinic Bull. 11:12 (July-Sept.) 1958. 


fligestive diseases Symptoms attributable to B-vitamin deficiency are com- 
monly observed in patients on peptic ulcer diets.* Daily administration of therapeutic 


itamins to patients with hepatitis and cirrhosis is recommended by the National 


3] 5 4. Sebrell, W.H.: Am. J. Med. 25:673 (Nov.) 1958. 5. Pollack, H., and Halpern, S. L.: Therapeutic Nutrition, 
esearch Council. National Academy of Sciences and National Research Council, Washington, D. C., 1952, p. 57. 


) mg 
) ms 


) My nfectious diseases Infections cause a lowering of ascorbic acid levels in the 


) m! plasma; and the absorption of this vitamin is reduced in diarrheal states.” 7. coidsmith, ¢ a: 
Om onference on Vitamin C. The New York Academy of Sciences, New York City, Oct. 7 and 8, 1960. Reported in; Medical Science 8:772 (Dec.10) 1960. 


hegenerative diseases “Studies by Wexberg, Jolliffe and others have indi- 
ated that many of the symptoms attributed in the past to senility or to cerebral arterio- 
lerosis seem to respond with remarkable speed to the administration of vitamins, 
particularly niacin and ascorbic acid. These facts indicate that the vitamin reserve of 
nging persons is lowered, even to the danger point, more than is the case in the average 


9? 
American adult.’ 6, Overholser, W., and Fong, T.C.C. in Stieglitz, E. J.: Geriatric Medicine, 3rd edition, J, B. Lippincott, Philadelphia, 1954, p. 264. 


f thabetes Diabetics, like all patients on restricted diets, require an extra source 
pf vitamins.* “‘Rigidly limiting the bread intake of the diabetic patient automatically 
liminates a large amount of thiamin from the diet. ...There is some evidence of 


nterference with normal riboflavin utilization during catabolic episodes.’”® 
. . Duncan G.G.: Diseases of Metabolism 4th edition W.B. Saunders, Philadelphia, 1959, p. 812. 9. Pollack, H.: Am. J. Med. 25:708 (Nov.) 1958. 


) 


OR FULL INFORMATION SEE YOUR SQUIBB PRODUCT REFERENCE OR PRODUCT BRIEF. 
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CONSTIPATION.4 


Relief ? Certainly. 
But, what about the atontc bonel 


MODANE 


for both! 


Consider the task . . . Usually it is more than 
- just moving fecal matter. Often, the atonic 
bowel cries for rehabilitation! MODANE answers 
both needs. 


FOR ONE HALF OF THE PROBLEM 


MODANE provides Danthron—non-irritating, non- 
habit-forming, overnight de-constipant which acts 
gently, positively, on the large bowel only. 


- - - FOR THE OTHER HALF 


MODANE supplies Pantothenic Acid vital to the 
body’s formation of coenzyme A which is, in turn, 
essential for acetylation of choline—so necessary 
for normal bowel tone and peristaltic efficiency. 


3 IDEAL DOSAGE FORMS ! 


Each Modane Tablet contains 75 mg. Danthron (1.8 Dihydroxyanthraquinone) and 
25 mg. Calcium Pantothenate. Each Modane Mild Tablet and each teaspoonful 
Modane Liquid contains 37.5 mg. Danthron and 12.5 mg. Calcium Pantothenate. 
Dosage — 1 tablet, teaspoonful, or fractional teaspoonful, immediately after the 
evening meal. 


WARREN-TEED 


Fe THE WARREN-TEED PRODUCTS COMPANY 


SS COLUMBUS 8, OHIO 


Dallas * Chattanooga Los Angeles Portland 
® 
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IN SINUSITIS, COLDS AND UPPER RESPIRATORY DISORDERS 


DIMETAPP 


LET YOUR PATIENTS BREATHE EASIER! 


ONE EXTENTAB PROVIDES CLEAR BREATHING FOR 12 HOURS — One Iong- 
acting DIMETAPP Extentab provides all-day or all-night relief from stuffiness, 
drip and congestion. Easier to use than nose drops or sprays, DIMETAPP 

contains a proved antihistamine, Dimetane, and two outstanding decon- 
gestants, phenylephrine and phenylpropanolamine, that reach into the areas 

topical medications can’t touch, to relieve the annoying symptoms of sinus- 
itis, colds and URI — without rebound congestion. 

WITH EXCEPTIONAL FREEDOM FROM ANNOYING SIDE EFFECTS — With 

DIMETAPP Extentabs, there’s little problem of either drowsiness or over- 
stimulation. The antihistamine component, Dimetane, has been demonstrated 

to produce as few side effects as a placebo,* while the dosages of the decon- 


gestant components are small, yet fully ——. 

OIMETAPP Extentabs contain Dimet: ine [brompheniramine] maleate 12 mg., phenyl- 
ephrine HCI 15 mg., and pete amt a HCI 15 mg. Dependable Extentab construction assures 
relief of symptoms for up to 12 hours with 1 tablet. 

Dosage: Adults— 1 — q- 8-12 hours. Children over 6—1 Extentab q. 12 hours. Precautions: In high 
dosage some dr may quently occur from Dimetane. As with all prepara- 

tions containing sympathomimetic amines, DimeTaPP should be administered with 

caution to patients with cardiac or peripheral vascular diseases or hyperthyroidism. 
Contraindication: Patients sensitive to antihistamines. Supplied: Bottles of 100 and 500. 


*New England J. Med. 261:478, 1959 
(Schiller, 1. W. and Lowell, F.C.) A. H. ROBINS CO., INC., RICHMOND 20, VIRGINIA 
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AVAILABLE: IN 


MILPATH-200—Yellow, coated tablets “7 
of 200 mg. Miltown (meprobamate) “7 
and 25 mg. tridihexethy! chloride. Bot- © 
tle of 50. Dosage: 1 or 2 tablets t.i.d. at 
mealtime and 2 at bedtime. 
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GASTROINTESTINAL 
DYSFUNCTION 


Milpath helps you provide 
care of the man, rather than 
merely his stomach: 


acts quickly to suppress 

hypermotility, hypersecretion, 

spasm and pain... alleviate anxiety and 
tension with minimal side effects. 


ilpath 


®Miltown + anticholinergic 
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quieting...calming 
BUTISERPINE: 


...has a gently controlling effect on blood pressure and 
tension, without unpleasant side effects. 


...a conservative, safe amount of reserpine (0.1 mg. per 
tablet or teaspoonful) combined with 15 mg. BUTISOL 
Soprum® butabarbital sodium. 


Butiserpine Tablets, Elixir, Prestabs® Butiserpine R-A 
(Repeat Action Tablets) 


McNEIL LABORATORIES, INC. 
Fort Washington, Pa. 
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for your patient with 


hypertension 


these benefits from 


trichlormethiazide 


. ; Oiten the only drug required for satisfactory reduction of blood pressure in both mild and moderate 
hypertension... commonly relieves headache, palpitation, etc.'...may further reduce blood pressure 
levels reached on previous regimens’... usually obviates need for potassium supplements. ..potentiates 
pltect of some adjunctive antihypertensive agents, decreasing their dosage needs, thereby reducing 
eir poteitial side effects...economically priced for special benefit of long-term patients. Packaging: 
AQUA Tablets, 2 and 4 mg., scored, bottles of 100 and 1000. References: (1) Cohen, B. M.: Newer Saluretic Agents 


m the Therapy of Hypertension, paper presented at 6th Internat. Cong. Int. Med., Basel, Switzerland, Aug. 24-27, 1960. 
@) Ford, R. V.: Am. J. Cardiol. 5:407, 1960. — 
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100 mg. meprobamate at 
12.5 mg. promazine hydrochlorit 


PROZINE 


meprobamate and promazine hydrochloride, W/E 
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eration 20 that many patients 
benefit from therapy: with 
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with 
COUMADIN demonstrates: 
long-term anticoagulation 
office management 
outpatients 
practical and effective 


A 5-year study? of long-term anticoagulation with COUMADIN (warfarin sodium) in 
office practice patients has demonstrated that such treatment reduces the prob- 
ability of further infarctions in the postinfarct patient and is effective in preventing 
a first infarction in patients with angina. 


An earlier report? noted that long-term anticoagulant therapy with warfarin sodium 
can be carried out, along with the necessary prothrombin time determinations, as 
part of general office practice. 


“The most significant advantage is the great ease in maintaining patients in a 
therapeutic range. It has been rewarding to find, month after month, patients 
varying no more than three or four seconds in their prothrombin times on their 
established dosage of Warfarin sodium [COUMADIN ].”? 


lavender; 5 mg., peach; 
25 mg., red. Single injection f 


thougt 
me A | ing this drug as closely approaching the ideal 
"FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE tuday.”? Over 179,000,000 doses administered 
proven anticeagulant for long-term 
Full range of oral and parenteral dosage Average Dose: initial, 40.60 me: For 
#8 indicated by prothrombin Gime determinations. 
_ 3.cc. ampul Water for Injgetion. “Manufactured under icone trom, Research 
Complete Information and of ENDO LABORATORIES Hill 16. Now 


and Contraindications 

bugh there have been no reports of 

ignificant toxic reactions to Preludin, 
theoretical grounds it should not be 

in to patients with severe hypertension, 

bxioosis or acute coronary disease. 


Bin may be used with caution 


din®, brand of phenmetrazine hydrochloride. 
Hoonse from H. Boehringer Sohn, 


reducing 
the 


briind of phenmetrazine HCI prolonged-action table, 


an oxazine... 
not an amphetamine 


Effectiveness 
in all controlled clinical studies, udinha 
produced impressively greate: los 
than placebo tablets regardic: de: 
gree of enforcement of dietary = ction!’ 
Exceptionally High Toleranc: 
Reports are numerous of succ: | use cif 
Preludin in cases intolerant of anorey 
iants. 
Flexibility of Dosage 
Available as scored tablets 0! © mg. fo 
b.i.d. or t.i.d. administration alsoa 
Endurets®, 75 mg.,foronce dai dministeg 


Geigy Pharmaceuticals 
Division of Geigy Chemicai ation 
Ardsley, New York 


ion. 
of moderate hypertension 


— Against nausea there's nothing more effective or, for that matter, quite so. 
Tigan. Tigan has one demonstrable pharmacologic property: it blocks emetic ir 
pulses, primarily by direct action at the chemoreceptor trigger zone (CTZ) of 
medulla." Tigan thus stops active vomiting as effectively as it prevents nausea « 

7 emesis.”° Tigan is not a converted antihistamine, tranquilizer or sedative; it may. 


used even where older antiemetics are contraindicated. 


ADULTS: Capsules The usual dosage is 100 mg to 260 mg, three or four times daily. In nausea and vo" 

ing of pregnancy, one 250-mg capsule at bedtime and one immediately upon awakening. In severe | 
: this dose may be repeated up to’a total of three or four capsules daily. : 


4 a | Intramuscular Injection — 200 meg (2 cc, one to four times daily. Unle: 
: Suppositories 200 mg (one suppository), three or four times daily. 
5 CHILDREN: Capsules For children 30 to 90 pounds, one 100-mg capsule, three or four times daily. angin 
a by Intramuscular Injection — Under 30 pounds, 50 mg 0 to 60 pounds, | c); 60 to 90 poun:. infare 
150 mg (142 cc) — one to four times daily. : This 


Suppositories Under 30 pounds, 100 mg posi 90 pounc m mg prote 
Suppository) — three to four times daily. 


Note: There are no known contraindications or special precautions to be taken with Tigan therapy. Becau actelte 

Tigan has no sedative or tranquilizer properties, it is not necessary for patients to refrain from Milter 
an automobile or other mechanical equipment while on'tigan medication. : tetrar 


Packages: Capsules, 100 mg, blue and white — bottles of 100 and 500; 250 mg. blue bottles of 5 Ate 
Ampuls, 2 cc (100 mg cc) - boxes of 6 and 25. Multidose vials, 20 cc (IC } Sup: 
positories, 200 mg boxes of 6. REFEI 
References: |. W. Schaliek. G. A. Heise, F. Keith and R. £. Bagdon, J. Pharmacol. & Exper. Therap., 126” 
1959. 2. 0. C. Brandman, paper read at Colloquium on the Pharmacological and Clinical Aspects of Tice’ rt. 
_ New York City, May 15, 1959. 3.4. Roseff, W. B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. New: July 195 
ark Beth Israel Hosp. 9:189, 1958. 4. W. B Abrams, |. Roseff. J. Kaufman, L. M. Goldman and A. Bernste” 
New York J. Med. 59-5717, 1959.5. 0. Brandman, Gastroenterology, 38:7 
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Protects the angina patient 
better than vasodilators alone 


Unless the coronary patient’s ever-present 
anxiety about his condition can be 
controlled, it can easily induce an 

anginal attack or, in cases of myocardial 
infarction, can delay recovery. 


This is why Miltrate gives better 
protection for the heart than vasodilators 
alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. 


Miltrate contains PETN (pentaerythritol 
fetranitrate), acknowledged as basic 
therapy for long-acting vasodilation. ... 


REFERENCES: 1. Ellis, L. B. et al.: Circulation 17:945, May 1958. 
&. Friedlander, H. S.: Am. J. Cardiol. 1:395, Mar. 1958. 8. Riseman, 
}£-F.: New England J. Med. 261:1017, Nov. 12, 1959. 4. Russek, H. I. 
pe al.: Circulation 12:169, Aug. 1955. &. Russek, H. I.: Am. J. Cardiol. 
9547, April 1959. 6. Tortora, A. R.: Delaware M. J. 30:298, Oct. 1958. 
%. Waldman, S, and Pelner, L.: Am. Pract. & Digest Treat. 8:1075, 
July 1957. 
Supplied: Bottles of 50 tablets. Each tablet contains 200 mg. 
Miltown and 10 mg. pentaerythritol tetranitrate. 


eee’ 1 or 2 tablets q.i.d. before meals and at bedtime, 
hg to individual requirements. CML-3619 | 


What is more important—Miltrate provides 
Miltown, a tranquilizer which, unlike 
phenobarbital, relieves tension in the 
apprehensive angina patient without 
inducing daytime fogginess. 

Thus, your patient’s cardiac reserve is 
protected against his fear and concern 
about his condition; his operative arteries 
are dilated to enhance myocardial blood 
supply—and he can carry on normal 
activities more effectively since his mental 
acuity is unimpaired by barbiturates. 


Miltrate 


Miltown® (meprobamate) + PETN 


WALLACE LABORATORIES / Cranbury, N. J. 
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AN AMES CLINIQUICK® 


CLINICAL BRIEFS FOR MODERN PRACTICE 


will today’s vigilance: 
help avoid 
tomorrow’s diabetic 
complication? 


How long and happily your dia- #& 
betic patient lives depends largely 
on how well he avoids or delays 
renal and cardiac vascular degen- & 
eration. One of the best safeguards 4 
against secondary diabetic manifes- ™ 
tations is the close surveillance of 
glucosuria and proteinuria. Be- 
cause the continuity of control is 
vital in this regard, routine tests for 
- glucosuria and proteinuria are of 
more than daily significance. The 
development of proteinuria may § 
be directly related to the degree of 
diabetic control, and possibly pro- 
vide an early forewarning of the on- 
set of diabetic nephropathy.* Thus, 
routine testing for both not only 
helps avoid current accident, but 
also forewarns against the cumula- 
tive manifestations of diabetes. 


An extremely practical measure of 
both protein and glucose in the 
urine is provided by Urist1x.® This 
new “dip-and-read” reagent strip 
gives two accurate readings within 99 
ten seconds after a single dip. colorimetric dip-and-read 
URIsTIx is clean and easy to use, 


either for office diagnosis or con- test for both proteinuria 


trol of home therapy. It eliminates ° 
delay, guesswork, and fussing with and glucosuria 
equipment, and it is completely dis- 

posable. A standardized color chart 

is on the UrRisTIx bottle label for 

convenience. 


URISTIX is also an excellent com- 


bination for routine testing of © AMES 
pregnant patients. T X 
*Nagy El Mahallawy, M., and Sabour, M. S.: ge. 


J.A.M.A. 173:1783 (Aug. 20) 1960. BRAND Reagent Strips 


1 DIP... 10 SECONDS...2 RESULTS 
available: Uristix Reagent Strips, bottles of 125, 


Please Mention this Journal when writing to Advertisers 
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DORNWAL” 
has been called "The general tranquilizer for general practice.” 


Suppose the physician visiting this patient finds 
that he has to be hospitalized. Certainly he wants 
an alert but not excited fellow who can respond 
to the history and physical on admission. De- 
pending on the condition, of course, the thing to 
do is to give the patient one or two tablets of 
Dornwal before he ever leaves his home. 

Dornwal will calm the patient but won’t make 
him drowsy or give him feelings of depersonali- 
zation. And what’s more, while Dornwal most 
assuredly tranquilizes, it won’t interfere with most 
other medications that your subsequent examin- 
ation or laboratory studies may indicate. 

Since every man in general practice encounters 
such situations almost daily, it makes good sense 


to keep some tablets in one’s bag, doesn’t it? 
We will be glad to send you a supply. 

Dosage: One or two 200 mg. tablets three times 
a day. Children, age 6 to 16, one or two 100 mg. 
tablets two times a day. 


Supplied: 200 mg. yellow scored tablets, and 100 
mg. pink tablets, each in bottles of 100 and 500. 
P.S. For the “Genericist,”” Dornwal is amphenidone. 


No absolute contraindications to the use of Dornwal are known. 
There have been no reports or evidence of habituation, addic- 
tion or drug tolerance in animal or clinical studies. Dornwal is 
relatively free from untoward effects when administered at 
recommended dosages. 


Maltbie Laboratories Division, (Matti 
Wallace & Tiernan Inc., Belleville 9, N. J. 
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¥ Optimum results are 
obtained by gradually - 
increasing the dosage ta 


for dosage adjustment has. 
proven highly successful; 


per day for 2 days. On the 
third day increase the 
@aily dosage by one table 
Similarly increase the 
_ dose every third day 
- thereafter, to the point 
drowsiness. 
For example, if one tablet 
4 times a day produces © 
an obvious sleepy feeling, 
and on three the patient 
4s comfortable, then the 
proper dose will be three 
_ tablets per day. 
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(NOT A TRANQUILIZER) 
® 


Comparative clinical studies show that PLEXONAL is superior 
or for daytime relaxation“ 


‘Plexonal was effect) by 73.7 per cent 
ey “of the patients, whereas 11.1 per cent preferred meprobamate, a ratio of 
- 66to1.... 30.5 per cent noted adverse reactions to meprobamate 

“as compared to 7 per cent in respect to Plexonal. . . . Plexonal gave better 
» results than did any of the sedative or relaxing agents that have been 
te available during our experience covering the previous 15 years.”" 


In 26 older age cardiac patients, “A - comparison of Plexonal with the 
_ therapy previously employed showed that 17 did better on Plexonal 
than on meprobamate, 6 did better on meprobamate than on Plexonal 


and 3 the same to 
thant Anxiety, apprehension, nervousness, irritability, 
_ Testlessness, hyperexcitability. 


oe Extremely well tolerated by geriatric’ patients who need mild ation: 
a8 well as by depressed patients. 


: Dosage: One tablet 3 or 4 times a day is adequate ‘for most patients. 
However, some require up to six tablets per day, whereas others respond 
_ adequately to as little as 1 tablet per day» 


' Composition: Each tablet contains sodium diethylbarbiturate 45 mg. i 


sodium phenylethylbarbiturate 15 mg., sodium isobutylallylbarbiturate 
8 26 mg., scopolamine 0.08 meth- RESEARCH | 
he 


i, Scheifley, C. H.: Proc, Staff Meet, Mayo 34:408 19) 1959. 
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HLORIDE. 


is WYOng... 


When the | rhythm 
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CALMS 
ANXI 


“I feel like my old self again!” Thanks to your balanced Deprol therapy, normal 
drive and interest have replaced her emotional fatigue. 


Brightens up the mood, brings down tension 


Balanced action — avoids “seesaw” 


A Ae 
effects of energizers and ampheta- ep } O 


mines. 

Acts rapidly — you see improvement Mail this coupon for clinical supply of Deprol 

in a few days. os 
Acts safely — no danger of liver or Dept. D-12 

blood damage. Professional Services Dept. 


Wallace Laboratories 
Cranbury, N. J. 


Gentlemen: Please send me a clin- 


Dosage: Usual starting dose is 1 tablet q.i.d. When neces- 
sary, this may be gradually increased up to 3 tablets q.i.d. 
sition: 1 mg. 2-diethylaminoethy! benzilate hydro- 


chloride (benactyzine HCI) and 400 mg. meprobamate. teal supply of Deprol for the 
Supplied: Bottles of 50 light-pink, scored tablets. treatment of depr ession. 
Dr. 
Street 
Ww} WALLACE LABORATORIES /Cranbury, N. J. City Zone...... State 
€0-4708- 
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ofe 
uti ization imuproves her picture 
fron utilization depends principally upon the rate of erythropoiesis!.2 which, in turn, is controlled by the hormone, 
erythropoietin.3.4 Cobalt is the only clinically proved agent which enhances the formation of erythropoietinS.6 
... providing a rational physiologic approach to the treatment of anemia. (] RONCOVITE-MF, through cobalt- 
created erythropoietin, produces a more rapid and complete red blood cell and hemoglobin response in 
iron deficiency anemia of pregnancy.?-° Typicaliy, in a study of pregnant patients, “. . . utilization of orally g 
administered iron was increased roughly twofold by the simultaneous administration of cobalt,”7 


Each tablet contains: cobalt chloride (cobalt as Co, RONC OVITE-mf 
2 7 mg.) 15 mg. and ferrous sulfate, exsiccated, 100 mg. axe: 
S (1) Bothwell, T. H.; Pirzio-Biroli, G., and Finch, C. A.: J. Lab. & Clin. Med. 51:24, 1958. (2) Beutler, E., and 
Buttenwieser, Lab. & Clin. Med. $5:274, 1960. Gordon, A. S.: Physiol, Rev. 39:1, 1950: 
8) Rosse, W. F., and Gurney, C. W.: J. Lab. & Clin. Med. $3:446, 1959. (5) Goldwasser, E.; Jacob 
L. 0.; Fried, W., and Pizak, L. F.: Blood 13: Mg 1958. (6) Murdock, H. R., Jr.: . Pharm: 
A. GSelent, Ed.) 48:140, 1959. (7) Center, W. M.: Clin. Med, 7:713, 1960. (8) Craig 
P, E.: Clin. Med. 6:597, 1959. (9) Holly, R. G.: Clin. Obst. & Gynec. 1:15, 1958. 
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ANNOUNCING 

A NEW FORMULATION 
FOR PATIENTS WITH GASTRITIS 
AND CERTAIN OTHER 
GASTROINTESTINAL PROBLEMS 
often succeeds 

where other therapeutic modes fail 
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Controls pain and discomfort of 


gastritis and related disorders 


... direct anesthetic action 


For patients with tendency towards constipation 


- New OXAINE M, with topical anesthetic oxethazaine, stops pain 


of gastritis directly by prolonged desensitization of the irritated 


gastric mucosa. 


Anesthetic, demulcent and antacid actions, encourage heal- 
ing, relieve pain, bloating, belching, queasiness and nausea 
OXAINE M contains magnesium hydroxide in the alumim 
gel vehicle to increase palatability and decrease constipation 


—elicits patient cooperation and permits long-term us 


when necessary. For patients with esophagitis, OXAINE, 


without magnesium hydroxide, is available. 


Although not a “‘caine,”’ oxethazaine is approximately 500 


times as potent topically as cocaine. Its duration of action 


and effectiveness remain almost unaltered despite variation 
in pH or ebb and flow of gastric contents. Alumina ge 


forms a diffuse coating over mucosa and further prolongs 


the action of oxethazaine. 


Philadelphia 1, Pa. 


Wyeth Laboratories 
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CLINICAL STUDIES CONFIRM EFFICACY, 
WIDE MARGIN OF SAFETY 


Gastritis Symptoms Readily and Reliably Relieved 


Complete relief of substernal or upper abdominal pain in 88 of 92 previously 
refractory patients with chronic gastritis! was obtained on oxethazaine in alumina 
gel, dietary controls, occasional gastric suction and rest. As therapy continued, 
dietary restrictions could be relaxed. No significant side effects developed even 
after 18 months’ use. 

In another study” of 56 patients with gastrointestinal disturbances—including 18 
gastritis cases—53 patients displayed complete or partial relief when oxethazaine in 
alumina gel (or alumina gel plus magnesium hydroxide) was added to the therapeutic 
regimen. 


Excellent Response Demonstrated in Other Gastrointestinal Disturbances 


Oxethazaine in alumina gel is of value in a variety of other gastrointestinal condi- 
tions, including: 


peptic ulcer?* . . . relieves pain and promotes healing of duodenal and gastric 
ulcers 
esophagitis! . . . . relieves postprandial heartburn and acid regurgitation in 
chronic esophagitis without stricture 
he irritable bowel’ . . . relieves discomfort and exaggerated gastrocolic reflex in 
‘ause4. the irritable bowel syndrome 
age 3 References: 1. Deutsch, E., and Christian, H.J.: J. Am. Med. Assoc. 169:2012 (April 25) 1959. 
pation 2. Moffitt, R.E.: Rhode Island Med. J. 44:151 (March) 1961. 
3. Hollander, E.: Am. J. Gastroenterol. 34:613 (Dec.) 1960. 
mM use 4. Jankelson, I.R., and Jankelson, O.M.: Am. J. Gastroenterol. 32:636 (Nov.) 1959. 


AINE 5. Jankelson, I.R., and Jankelson, O.M.: Am. J. Gastroenterol. 32:719 (Dec.) 1959. 


For further information on limitations, administration and prescribing of OXAINE M and OXAINE, See 
descriptive literature or current Direction Circular. 
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outlasting all trends in analgesia 


CODEINE 


There are modes in medication, just as 
in all the things of man. Medications for 
pain have come and gone, while codeine, 
a classic analgesic and antitussive, has 
become an axiom in medical practice. 


Versatile codeine is effective orally or 
parenterally, alone or in combination. In 
therapeutic dosage codeine rarely pro- 
duces dependence; judiciously given, it 
never disappoints. And itis well tolerated. 


Reasons enough for a drug to outlast all 
trends in analgesia. 


St. Louis. « New York 
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} more doctors are prescribing— 
more patients are receiving the benefits of— 
more clinical evidence exists for— 


® 


than for any other diuretic-antihypertensive 


DIURIL is unique. There is no other brand Supplied: 250-mg. and 500-mg. scored tab- 
lets DIURIL chiorothiazide in bottles of 100 


of chlorothiazide. and 1000. 


Dosage: Edema—One or two 500-mg. tablets DIURIL is a trademark of Merck & Co., INC. 
DIURIL once or twice a day. Hypertension— Additional information is available to the physician on request. 


One 250-mg. tablet DIURIL or one 500-mg. MERCK SHARP & DOHME 
tablet DIURIL two to three times a day. Qo) Division of Merck & Co., INC., West Point, Pa. 
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CLEAR EXPRESSION OF CONTR 
4éThe most important drug to be introduced in recent 
This is the drug of choice in the treatment of psychomotor m 
epilepsy and in focal seizures, and is of particular value és 
in the handling of intractable cases of grand mal epilepsy. 
Su 

Employed alone or in combination, intractable to maximal doses of other alikg, Ea 

“Mysoline” exhibits dramatic effective- convulsants. Virtual freedom from toxict 7 
ness, often where epilefsy has remained actions is assured by a wide safety margit “9 
*Forster, F. M.: Wisconsin M. J. §8:375 (July) 1959. Literature and bibliography on request. : : Als 
AYERST LABORATORIES NEW YORK 16, N. Y. + MONTREAL, CAWNi - 
“Mysoline”’ is available In the United States by arrangement with Imperial Chemical industries, Ltd. — ee of. 
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THERAPEUTIC INDEX (ars 


MWMYSOLINE? 


BRANO OF PRIMIDONE 


IN EPILEPSY 


Indications: In the control of grand mal and 
psychomotor seizures. 


Usual Dosage: Patients receiving no other — 


anticonvulsanis— Children under 8 years: 
Order of dosage same as for adults, but start 
with 14 tablet (0.125 Gm.) daily and 
increase by ¥% tablet daily each week, until © 
control. (Where a smaller starting dose 
is required, use 50 mg. tablet.) 
Adults and Children (over 8 years): 
"1 tablet-(0.25 Gm.) daily (preferably at 
bedtime) for 1 week. Increase by 1 tablet 


daily each week, until control. Dosage exceed- 


ing 2 Gm. daily presently not recommended. 


Patients already receiving other anti- 
convulsanis— Children under 8 years: 
Initially one-half the adult dose, or 0.125 Gm. 
daily. Gradual increases and decreases as 
described in adult regimen. (Where a smaller 
starting dose is required, use 50 mg. tablet.) 
Adults and Children (over 8 years): 

0.25 Gm. daily, and gradually increased while 
the dosage of the other drug(s) is gradually 


decreased. Continued until satisfactory dosage - 


level is achieved for combination, or until 
other medication is completely withdrawn. 


When therapy with “‘Mysoline”’ alone is 
the objective, the transition should not be 
completed in less than two weeks. 


Precautions: Side reactions, when they 

occur, are usually mild and transient, tending 
to disappear as therapy is continued or as 
dosage is adjusted. Commonly reported side 
effects are drowsiness, ataxia, vertigo, 
anorexia, irritability, general malaise, nausea 
and vomiting. No serious irreversible toxic 
reactions have been observed. (Occasionally, 
megaloblastic anemia has been reported 

in patients on ‘‘Mysoline.” The condition is’ 
teadily reversible by folic acid therapy, 

15 mg. daily, while ‘‘Mysoline”’ is continued.) 
As with any drug used over prolonged periods 
of time, it is recommended that routine 
laboratory studies be made at regular intervals. 


Supplied: No. 3430—‘Mysoline’”’ Tablets — 
Each scored tablet contains 0.25 Gm. (250 
mg.) of Primidone, in bottles of 100 and 
1,000. No. 3431--‘‘Mysoline”’ Tablets — 
Each scored tablet contains 50 mg. of 
Primidone, in bottles of 100 and 500. 


Also available: No. 3850 —‘‘Mysoline”’ 
Suspension — Each 5 cc. (teaspoonful) 
fontains 0.25 Gm. of Primidone,in bottles 
of 8 fluidounces: 
616 


DORNWAL? IS THE RIGHT 
TRANQUILIZER TO USE 
IN MOST CASES 


Take this patient going to the hospital for sur- 
gery or diagnostic biopsy. Dornwal, given a few 
hours before admission or just afterwards, gently 
allays her anxiety to just the right healthy degree. 

But why Dornwal? The answer’s important to 
you. For one thing, every physician wants his pa- 
tient to be tranquil or in good spirits, if that is 
possible, upon entering the hospital. 

And if you want a tranquil and yet responsive 
patient — one who can answer questions clearly 
—then Dornwal’s your tranquilizer, because 
Dornwal is only a tranquilizer and not a sedative. 

Dornwal does only what it is supposed to do — 
tranquilize — and that singleness of effect is very 
important both to you and to most people facing 
surgery or diagnostic examinations of any sort. 
We suggest one or two tablets 3 times a day. 
Dosage: One or two 200 mg. tablets three times 
a day. Children, age 6 to 16, one or two 100 mg. 
tablets two times a day. 

Supplied: 200 mg. yellow scored tablets, and 100 
mg. pink tablets, each in bottles of 100 and 500. 
P.S. For the “‘Genericist,’’ Dornwal is amphenidone 


No absolute contraindications to the use of Dornwal are known. 
There have been no reports or evidence of habituation, addic- 
tion or drug tolerance in animal or clinical studies. Dornwal is 
relatively free from untoward effects when administered at 
recommended dosages. 


Maltbie Laboratories Division, 
Wallace & Tiernan Inc., Belleville 9,N. J. 
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In acute and chronic diarrhea the most effective symptomati is 


dual action 


| methylbromide) 


fast action 2 


for too fluid feces: for too frequent evacuations: 
Exceptional water-binding Superior, yet selective, 

capacity of polycarbophil to nonopiate antimotility action 

absorb free fecal water of thihexinol methylbromide 


{Complete information regarding the use of Sorboquel Tablets is available on request.) 


dosage: For older children and adults, initial dosage of one SORBOQUEL Tablet q.i.d. is usually adeq 
Severe diarrheas may require six, or even eight, tablets in divided daily doses. (Dosages exceeding # 
tablets a day should not be employed over prolonged periods.) q 
Supplied: Sorboquel Tablets, bottles of 50 and 250. Each tablet contains 0.5 Gm. polycarbophil e 
15 mg. thihexinol methylbromide. 


WHITE LABORATORIES, INC., Kenilworth, New Jersey 
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What is Emivan? 


Emivan is the diethylamide of vanillic acid 
(3-methoxyl-4-hydroxybenzoic acid diethyl- 
amide). Its principal action is central respira- 
tory stimulation. Medullary center respiratory 
activity of the drug increases depth and to a 
lesser degree rate of breathing. “Arousing” 
effect at higher dosage has been ascribed to 
activity on the occipital lobes of the cerebral 
cortex. 


Emivan is different in chemistry and in selec- 
tivity of action from other so-called “analeptic” 
drugs, such as nicotinic acid amides, tetrazols, 
amphetamines, alkaloids, or depressant-drug 
analogs. 


When and how to use Emivan 


Intravenous Emivan is used in patients with 
central nervous system depressant intoxication 
from barbiturates, sedatives, etc.; in severe 
respiratory and central depression caused by 
excessive carbon dioxide accumulation, as in 
pulmonary insufficiency; in “lightening” anes- 
thesia and prevention of post-anesthesia respir- 
atory complications. 


Intravenous Emivan does not replace, but may 
be used to supplement the specific narcotic 
antagonists (levallorphan tartrate or nalor- 
phine HCl) in the emergency treatment of 
narcotic intoxication. 


EMIVAN is a registered trademark of the U.S. VITAMIN & PHARMACEUTICAL CORP. 


Oral Emivan is used in the treatment or pre- 
vention of excessive CO, retention in patients 
with chronic respiratory insufficiency. 


Emivan stimulates respiration 
with dramatic speed 


Upon intravenous injection, Emivan promptly 
—often within 60 seconds—stimulates respira- 
tion—even in severe CNS depression, and may 
awaken the less severely depressed patient. 


Emivan is substantially safer, and 
more closely approaches the “ideal” 
respiratory stimulating agent 

(a) Since Emivan acts selectively on the res- 
piratory center of the medulla, rather than on 
all medullary control centers,!:? at therapeutic 
dosage levels it does not evoke certain unde- 
sirable side reactions of so-called “analeptic” 
agents. 

Emivan apparently has no direct effect upon 
cardiovascular regulatory mechanisms. No 
changes in cardiac rate or rhythm have been 
observed following its use; nor has blood pres- 
sure been significantly affected.3-5 


Most analeptics, even at therapeutic dosage 
levels, may overstimulate to produce convul- 
sions, followed by severe compensatory central 
depression. With Emivan, convulsion is rare, 
and has only followed large intravenous over- 
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response in seconds...singularly safe 


¢ in CO: retention and central depression resulting 
from hypoventilation in pulmonary disorders, including 
obstructive pulmonary emphysema, cor pulmonale, etc. 


e in life-threatening central nervous system depressant 
intoxication, as with barbiturates 


e in “lightening” of general anesthesia; 
prevention of post-anesthetic respiratory complications 


dosage, is brief in duration, quickly self-revers- 
ing, and is not followed by secondary post- 
convulsive depression.®:® 


(b) Emivan dosage is easily titrated to the 
response of the patient, and its action readily 
controlled by adjusting the dose; thus it may 
be used in continuous intravenous infusion. 


Emivan provides a “life-saving 
airlift” —in drug-induced depression 
of the central nervous system 


Many drugs, such as barbiturates, non-barbi- 
turate sedatives and hypnotics, and some tran- 
quilizers, when taken in accidental or suicidal 
overdosage, cause severe depression of the 
central nervous system, particularly the res- 
piratory centers. Swift reversal of this CNS 
depression, with stimulation of spontaneous 
breathing, follows intravenous administration 
of Emivan. (See Product Brochure for details.) 


Clinical results with Emivan 
in CNS depressant intoxication 


Bernstine and Moskal:4 In seven patients with 
severe barbiturate intoxication, Emivan admin- 
istered intravenously aided in complete recov- 
ery within 12 hours or less, without the need 
for tracheotomy. The eighth patient, a 72-year- 
old woman with diabetes and heart disease, 
who had ingested both glutethimide and barbi- 


turates, likewise responded to Emivan I.V., 
with complete recovery in 60 hours. All the 
patients showed a marked increase in depth 
and rate of breathing, without side effects. The 
rapidity and completeness of recovery in this 
group were in contrast to the convulsion 
caused with other stimulants prior to the avail- 
ability of Emivan, as well as the prolonged 
recovery period requiring tracheal fenestration. 


Leydic and Smith:5 26 deeply comatose patients 
intoxicated with CNS depressants (principally 
barbiturates) were treated with intravenous 
Emivan. The drug was given at 5 minute inter- 
vals in an average dose of 2 mg./kg. Emivan 
restored and maintained spontaneous respira- 
tion and protective reflexes in all but one; and 
accomplished rapid and complete awakening 
in 15. There were no clinical signs of drug 
toxicity, and significant side effects were not 
observed. 


Similar life-saving results with intravenous 
Emivan in CNS depressant intoxication were 
also reported by Cole et al., in JAMA‘; Van 
Gasse’; Baum et al®; and Miller.1° 


Emivan provides an “airlift” 

in respiratory depression associated 
with CO, accumulation resulting 
from hypoventilation 


Emivan temporarily increases ventilation, and 
thus aids in the removal of excess carbon diox- 
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ide accumulating as a result of obstructive 
pulmonary defects. Boren!! first pointed out 
that Emivan was an effective respiratory stimu- 
lant in the presence of severe respiratory 
acidosis. He demonstrated increased minute 
ventilation following 50 to 100 mg. of Emivan 
I.V. given over a period of one minute. Both 
volume and, to a lesser degree, rate of breath- 
ing were increased, despite the presence of 
markedly elevated blood-CO, levels and respir- 
atory depression. These results were observed 
in patients with obstructive pulmonary defects, 
including pulmonary emphysema with bron- 
chitis, cor pulmonale, and bronchogenic car- 
cinoma. In cases of severe CO, narcosis, 
intravenous Emivan overcame the apneic 
response to 100% oxygen breathing.* Boren 
found also, that in those patients who had 
responded to intravenous Emivan with 
improvement in ventilation and elimination of 
excess CO., oral Emivan, given in doses of 20 
to 40 mg., usually q.i.d., for periods ranging 
from one to five days up to five to eight weeks, 
effected gradual improvement during acute 
episodes of hypoventilation. Eventually this 
permitted withdrawal of the oral drug. All of 
these patients had severe pulmonary emphy- 
sema, and it was noted that in acute episodes 
of infection, “Emivan added to other forms of 
therapy was probably a big factor in allowing 
survival .. .”8 


Baum et al. giving Emivan by intravenous 
infusion, recorded significant increases in min- 
ute ventilation (average 2.5 liters per minute) 
with corresponding reduction in arterial Pco, 
(average 4.1 mm. Hg). Evidence was also 
obtained that respiratory-center sensitivity to 
CO, stimulus is increased during Emivan 
administration, and the improvement in toler- 
ance to oxygen breathing in emphysema 
patients with CO, retention was confirmed. 


Miller!® found Emivan effective, by both intra- 
venous and oral routes, as a stimulant to res- 
piration in hypoventilation with CO, retention 
in chronic pulmonary disease and in obesity. 
An increase in the rate and depth of respiration 
was noted within 30 to 90 seconds after the 
intravenous administration of 50 to 100 mg. 
of Emivan in these patients. Fisherman!? has 
also used oral Emivan, with improvement in 
respiration in 11 patients (8 with advanced 
pulmonary emphysema, and 3 with emphy- 


sema complicating severe intrinsic bronchial 
asthma). 


Emivan conveniently “lightens” 
anesthesia—shortens recovery room 
time—helps prevent post-anesthesia 
respiratory complications 


According to Adriani,!* “There is little justif. 
cation for allowing a patient to remain in 4 
comatose, areflexive state when there is a pos. 
sibility that reflex activity may be elevated and 
the sensorium cleared to the point where one 
may dispense with tracheotomy, artificial res. 
piration and constant attendance by physicians 
and nurses.” The primary effect of general 
anesthesia is CNS depression; in particular, the 
nervous control of respiration as well as alveo- 
lar and exchange phases are of prime concern, 
Adequate ventilation to remove excess C0, 
becomes essential in post-anesthesia, post-oper- 
ative care. Emivan is valuable—alone or as an 
adjunct to mechanically assisted breathing, in 
producing adequate ventilatory response, thus 
preventing post-anesthesia respiratory prob- 
lems. When the anesthesiologist wishes to 
“lighten” general anesthesia, Emivan is prompt 
in awakening the anesthetized patient; restor- 
ing consciousness, voluntary responses, and 
easy spontaneous respiration; and improving 
general muscle tone. 


Clinical results with Emivan 
in “lightening” anesthesia 


Leydic and Smith:5 Emivan was evaluated pre- 
liminarily as an anesthesia-“lightening” agent, 
following surgery in 350 cases. Duration of 
surgery ranged from 15 minutes to 8 houn, 
with an average of 2% hours. “Definite 
arousal” was produced within 35 to 60 seconds 
in 74 percent of this series after a single slow 
intravenous injection of 2 mg./kg. of Emivan. 
The remainder responded after one or two 
additional injections at short intervals. There 
was an abrupt increase in minute volume of 
respiration, a return of corneal reflex, swallow. 
ing, motor response (rubbing of nose or mouth), 
and appropriate response to simple commands. 


Byers'* administered 2 mg./kg. of Emivan 
intravenously to 72 cases immediately after 
surgery, in which Surital alone, or with nitrous 
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nchial § oxide or cyclopropane and Anectine®, had thetized surgical patient (delicate ophthalmic 
been the anesthetic agent. “The awakening or surgery, repair of retinal detachment, etc.), 
arousing effect was dramatic,” reported this Emivan should be used with great caution or 
investigator. Respiratory rate and volume not at all. 
increased markedly for a brief period. In only 
Om § 11 patients was a second dose needed. 
115 vanillic diethylamide and 10 cc. ampuls contain- 
Slater:1° Oral weer “— pe rformed on 58 ing 500 mg. of vanillic diethylamide in 5% aque- 
ustif. ambulatory patients, ranging in age from 3 to ous diethanolamine solution, for intravenous in- 
é 50 years, under various anesthetics. Emivan jection or infusion with intravenous fluids. 2 cc. 
a 4% proved to be “an excellent respiratory and CNS =, yg pers 25, and 100; 10 cc. ampuls, 
| Ae stimulant with very little undesirable side _ Tablets (uncoated) providing 20 mg. of vanillic 
| and effects.” Slater also noted that “Emivan has its diethylamide for oral use. Bottles of 100 and 500. 
; Me greatest use in the recovery room by reducing 
J Kd significantly the length of stay for the patient,” 
1ans 
snera economizing on staff duty time. Aver- REFERENCES: 1. Ginzel, K. H.: Wien. Ztschr. inn. 
age time from general anesthesia to ambulatory Med. 33:16, 1952. 2. Buckley, J. P.: Personal Com- 
the state was 15 minutes in these cases. munications, March 21, 1960. 3. Boren, H. G.: Clinica! 
alveo- use of vanillic diethylamide (Emivan) as a respiratory 
2cern, stimulant. In press. 4. Bernstine, M. L., and Moskal, 
x J. P.: Anesthesiology 21:90 (Jan.-Feb.) 1960. 5. Ley- 
a Side effects dic, C. C., Jr., and Smith, H. D.: Clinical Report on 
A 4 file at U.S. Vitamin & Pharmaceutical Corporation. 6. 
asa j Depending upon the speed of intravenous Miller, M. J.; Hand, B. M., and Crellin, J. A.: Prelim- 
ng, in injection, or the oral dosage used for a given inary report on the clinical use of vanillic diethylamide. 
thus level of central depression, certain transient Presented at Annual Meeting, American Therapeutic 
. W.: Marks, A., and Baum, G. L.: J.A.M.A. 
es § may include: coughing, sneezing, laryngo- (Oct. 15) 1960. 8. Van Gasse, J. J.: Detailed reports 
ompt @ spasm, muscular twitching, itching, other on file at U.S. Vitamin & Pharmaceutical Corporation. 
estor- @ pruritic manifestations, flushing and light- 9. Baum, G. L.; Hagedorn, G.; Rosenstein, I. A., and 
and headedness. In many instances, these reactions, Silipo, S.: Experiences with Emivan, a new respiratory 
: articularly the protective refle : * stimulant. Presented at 17th Annual Meeting, Ameri- 
hi P d efi stimuli can College of Chest Physicians, St. Louis, Mo., Octo- 
DEVE ber 1960. 10. Miller, W. F.: (a) Clinical Report on file 
tive value as signposts to the progress of recov- at U.S. Vitamin & Pharmaceutical Corporation. (b) 
ery of the patient. Scientific exhibit presented at A.M.A. Annual Meet- 
ing, Miami Beach, Florida, June 13-17, 1960. 11. 
Boren, H. G.: M. Clin. North America, 43:33 (Jan.) 
C 1959. 12. Fisherman, E. W.: Personal Communication, 
oo onsult product brochure for Jan. 22, 1960. 13. Adriani, J.: Postgrad. Med. 27:723 
admini rati (June) 1960..14. Byers, R. J.: Personal Communica- 
gent, st ation, dosage, complete tion, January 26, 1960. 15. Slater, H. M.: Vanillic 
in off@ Precautions and contraindications diethylamide (Emivan) for post-anesthetic recovery, 
P report presented at 16th Annual Meeting Western 
oe Should coughing or sneezing endanger the Division Canadian Anesthetic Society, Winnipeg, 
pe immediate post-operative course of the anes- Manitoba, March 9, 1961. 
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For a night of deep, refreshing sleep and a lively awakening... Noludar 300...one capsule at 
bedtime promises 6 to 8 hours of undisturbed sleep without risk of habituation, without 
barbiturate “hangover,” toxicity or even minor side effects. Try Noludar 300 for your next 
patient with a sleep problem. One capsule at bedtime. Chances are she’ll tell you 
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BECAUSE POOR DIABETIC CONTROL 
INCREASES THE THREAT OF 
COMPLICATIONS IN DIABETES‘. 

DIABINESE FIRST FOR ADEQUATE AND 
CONTINUOUS ORAL CONTROL 


Oral therapy with DIABINESE can help assure 

more adequate blood-sugar control in many 

. maturity-onset diabetics, including certain pa- 
tients now poorly controlled by diet alone, 
some patients on insulin, and many who escape 
control on previous oral therapy. 


Diabinese and diet 


In patients with maturity-onset diabetes whose 
blood sugar remains elevated despite weight 
and/or calorie control, DIABINESE is frequently 
effective in doses of 100 to 250 mg. a day. Fur- 
ther, unlike insulin, DIABINESE has not been 
reported to increase appetite, and residual 
capacity for endogenous beta cell activity is 
stimulated. Thus, DIABINESE combined with 
dietary regulation will often ensure more satis- 
factory control than ‘‘diet alone.’’ 


Diabinese and the 
insulin patient 


DIABINESE has proved to be an effective replace- 
ment for insulin among maturity-onset pa- 
tients needing 40 units or less per day. This 
application of DIABINESE is especially valuable 
in patients who should not be exposed to the 
hazards and inconvenience of self-administered 
injection—those with poor eyesight, the infirm 
and elderly, and the emotionally disturbed. 
Transfer from insulin to DIABINESE in proper 
dosage lessens the risk of hypoglycemia,and may 
enable certain patients to resume occupations 
where insulin shock is considered dangerous. 


_ A.M.A. Council on Drugs,> observations indi- 


In selected patients in whom insulin require. 
ments have become quite high, combined ther. 
apy with DIABINESE sometimes permits reduc. 
tion of insulin dosage and helps to improve 
control.? Patients with insulin resistance may 
sometimes be similarly helped by replacement 
of part of the daily insulin dosage.* 


Diabinese from the start 


Continuous control in suitable candidates for 
sulfonylurea therapy is more likely to be 
achieved with DIABINESE. According to the 


cate that ‘‘on an equivalent dose and blood 
level basis, chlorpropamide has a somewhat 
greater therapeutic effect than has tolbuta 
mide.’’ This therapeutic superiority is reflected | 
in the results of clinical observations like those 
of Fineberg,® who compared the effect of 
DIABINESE in 50 patients with the effect of tol. 
butamide in 35 patients. He concluded that 
‘‘chlorpropamide produced satisfactory con 
trol of the diabetes in almost twice as greata 
percentage (76 versus 43 per cent) of patients 
than did tolbutamide, and excellent control it 
more than twice as great a percentage (74 
versus 31 per cent).’’ 


1. Johnsson, S.: Diabetes 9:1, 1960. 2. El Mahallawy, 
M. N., and Sabour, M. S.: J.A.M.A. “173: 1783, 1960. 
3. Editorial: Brit. M. J. 1:188, 1961. 4. Dunean, L. J.P, 
and Baird, J. D.: Pharmacol. Rev. 12:91, 1960. 5, A.M.A. 
Council on Drugs: New and Nonofficial Drugs, 1961, 
Philadelphia, Lippincott, 1961, p. 657. 6. Fineberg, 
8. K.: J. Am. Geriat. Soe. 8:441, 1960. 
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FOR MAXIMUM ASSURANCE OF GONTINUOUS 
BLOOD-SUGAR CONTROL 


Diabinese’ 


the oral antidiabetic 
most likely to succeed 


BRAND OF CHLORPROPAMIDE 


economical once-a-day dosage 


IN BRIEF 


DIABINESE, a potent sulfonylurea, provides 
smooth, long-lasting control of blood sugar per- 
mitting economy and simplicity of low, once-a-day 
dosage. Moreover, DIABINESE often works where 
other agents have failed to give satisfactory control. 


INDICATIONS: Uncomplicated diabetes mellitus 
of stable, mild or moderately severe nonketotic, 
maturity-onset type. Certain “brittle” patients may 
be helped to smoother control with reduced insulin 
requirements. 


ADMINISTRATION AND DOSAGE: Familiar- 
ity with eriteria for patient selection, continued 
close medical supervision, and observance by the 
patient of good dietary and hygienic habits are 
essential. 


Like insulin, DIABINESE dosage must be regulated to 
individual patient requirements. Average mainte- 
nance dosage is 100-500 mg. daily. For most patients 
the recommended starting dose is 250 mg. given 
once daily. Geriatric patients should be started on 
100-125 mg. daily. A priming dose is not necessary 
and should not be used; most patients should be 
maintained on 500 mg. or less daily. Maintenance 
dosage above 750 mg. should be avoided. Before 
initiating therapy, consult complete dosage infor- 
mation. 


SIDE EFFECTS: In the main, side effects, e.g., 
hypoglycemia, gastrointestinal intolerance, and neu- 
rologie reactions, are related to dosage. They are 


not encountered frequently on presently recom- 
mended low dosage. There have been, however, oc- 
casional eases of jaundice and skin eruptions pri- 
marily due to drug sensitivity; other side effects 
which may be idiosyneratie are occasional diarrhea 
(sometimes sanguineous) and hematologic reactions. 
Since sensitivity reactions usually oecur within the 
first six weeks of therapy, a time when the patient 
is under very close supervision, they may be readily 
detected. Should sensitivity reactions be detected, 
DIABINESE should be discontinued. 


PRECAUTIONS AND CONTRAINDICATIONS: 
If hypoglycemia is encountered, the patient must 
be observed and treated continuously as necessary, 
usually 3-5 days, since DIABINESE is not significantly 
metabolized and is excreted slowly. DIABINESE as the 
sole agent is not indicated in juvenile diabetes mel- 
litus and unstable or severely “brittle” diabetes 
mellitus of the adult type. Contraindicated in pa- 
tients with hepatie dysfunction and in diabetes 
complicated by ketosis, acidosis, diabetic coma, 
fever, severe trauma, gangrene, Raynaud’s disease, 
or severe impairment of renal or thyroid function. 
DIABINESE may prolong the activity of barbiturates. 
An effect like that of disulfiram has been noted when 
patients on DIABINESE drink alcoholic beverages. 


SUPPLIED: As 100 mg. and 250 mg. scored chlor- 
propamide tablets. 


More detailed professional information available on 
request. 


Science for the world’s well-being® Pfizer 


Division, Chas. Pfizer & Co., Ine. New York 17, New York 
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Proven 


in over six years of clinical use and 
more than 750 published clinical studies 


Effective 


for relief of anxiety and tension 


Outstandingly Safe 


simple dosage schedule produces rapid, dependable 
1 tranquilization without unpredictable excitation 


no cumulative effects, thus no need for difficult 
2 dosage readjustments 


3 does not produce ataxia, change in appetite or libido 


does not produce depression, Parkinson-like symptoms, 
A jaundice or agranulocytosis 


5 does not impair mental efficiency or normal behavior 


meprobamate (Wallace) 


Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied: 400 mg. scored tablets, 200 mg. 
sugar-coated tablets; in bottles of 50. 


Also supplied in sustained-release capsules ...—— 


Meprospan’ 


Available as Meprospan-400 (blue-topped sustained- 
release capsules containing 400 mg. meprobamate), 
and Meprospan-200 (yellow-topped sustained-release 
capsules containing 200 mg. meprobamate). 


WALLACE LABORATORIES / Cranbury, N. J. 
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Arrest the Coughs 
that Steal Sleep... 


Ss 
ZA-COLDS 
INFLUEN 
J 


Prescribe 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


8-12 Hour Cough Control with a Single Dose 


e Permits Natural Discharge of Mucus 


e Predictable Antitussive Action with Minimum Amount of 
Narcotic through 'Strasionic’ Release 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 


Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydroco- — Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 
deinone and 10 mg. phenyltoloxamine as resin complexes. Y, teaspoonful q12h; 1-5 years, % teaspoonful q12h. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by 


STRASENBURGH 
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"“liquidated”... but 
her appetite survives! 


Mealtime hunger reflects a physiological need quickly 
satisfied by food—liquid or solid. 


But appetite represents a psychological need which is 
often the obese patient's biggest problem. Measures 
that satisfy hunger alone are not enough. Mealtimes 
rapidly become tedious on unnatural diets... and high 
calorie snacks, between-meal nibbling, and refrigerator 
taiding provide an appetizing consolation! When ap- 
petite survives, willpower soon vanishes. 


You can help her satisfy her appetite as well as her 
hunger .. . and still be sure of 


SUSTAINED WEIGHT CONTROL 


by prescribing Biphetamine or Ionamin. A single cap- 
sule dose appeases appetite for 10-14 hours. Your 
patient enjoys normal food (in lesser quantities) while 
better eating habits and proper weight are gradually 
established and maintained. 


be If She’s “Sedentary” If She’s “Active” 


iBIPHETAMINE IONAMIN’ 


iC’ ANORETIC A ‘STRASIONIC’ ANORETIC PHENTERMINE RESIN 


BIPHETAMINE ‘20’ IONAMIN ‘30’ 
(20 mg.) (30 mg.) 
BIPHETAMINE BIPHETAMINE ‘7'’ IONAMIN ‘18’ 
(12.5 mg.) (7.5 mg.) (15 mg.) 
Each capsule of each strength contains equal Each capsule of each strength contains 
parts of d-amphetamine and dl-amphetamine phentermine as a cation exchange resin 
as cation exchange resin complexes of sul- complex of sulfonated polystyrene. 
fonated polystyrene. 


She’s “Refractory” 


BirHeTAMINE-T 


A ‘STRASIONIC’ ANORET! 


BIPHETAMINE-T ‘20’ BIPHETAMINE-T ‘121’ 


Each capsule of each strength contains Tuazole® and equal parts of 
and as cation exchange resin 
complexes of sulfonated polystyrene. 


Single Capsule Daily Dose 10 to 14 hours before retiring 


STRASENBURGH 
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"On the Way”... 


‘STRASIONIC'’ ANTICHOLINERGIC METHSCOPOLAMINE-TUAZOLE® RESIN 


‘ss Just 2 Capsules a Day 


Mearthy,, 
Hyperacidity 


Nocturnal Pain 


Sastroenteritig 


ulee 


A single capsule dose Akalon-T 
calms the GI tract, combats 
hypersecretion of pepsin as well as 
acid for 8-12 hours. Release of 
Akalon-T is uniform and predictable, 
since it is unaffected by fluctuations 
in pH, enzymatic activity, or 
motility. Your patient is ‘‘on the 
way’ with just 2 capsules a day. 


‘Strasionic’ release makes 


the BIG difference 

AKALON-T'S' 5 mg. Methscopol- AKALON-T ‘16° :10 mg. Methsco- 

, amine and 20 mg. Tuazole (Brand of 2- polamine and 40 mg. Tuazole (Brand 

methyl-3-orthotolyl-quinazolone) as of 2-methyl-3-orthotolyl-quinazolone) 

cation exchange resin complexes of sul- as cation exchange resin complexes of 
fonated polystyrene. sulfonated polystyrene. 


Rx Only 


For detailed brochure write Medical Service Department 


Akalon-T— made and marketed ONLY by STRASENBURGH 


Vol. § 


- We use the new 
4 easy accurate way to test © 
basal metabolism 


... completely eliminates 

charts, graphs, computations. 

Just set the factors, connect patient to system, release 
oxygen, press a button... and read the accurate BMR direct! 
Save time, prevent errors, the ultra-modern 

L-F BasalMeteR way.. 


— 


RITTER COMPANY INC. 
5806 Ritter Park 
Rochester 3, N. Y. 


. r Please send information on BasalMeteR. 


Name 


Medical Division Address 
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| 
Over 600,000,000 d 
patient-days of | SI 
effective, well-toler- 
ated antihypertensive tt 
therapy... 
In’ 
ste 
Rauwiloid 
alseroxylon, 2 mg 
is still unexcelled : 
90 


-atbedtime 


"Bight years of continuous use... 
“prove enduring patient-accept- 

ance and physician-satisfaction 
with RAUWILOID... without any re- 
- visions of claims, changes of dosage, 
OF additional side actions encountered. : 


Rauwiloid is an original development ot [Rite] Northridge, 


California 


Please Mention this Journal when writing to Advertisers tt 
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135 tiny 


doses mean 
smoother 


steroid 


therapy... 


In the relatively 
acid medium of 
the fasting 
stomach, Medrol 
Medules remain 
essentially intact 
—only 5% of the 
Medrol content is 
released after 2 
hours at pH 1.2. 
However, in the 
environment of 
the duodenum 
(approaching a 

pH of 7.5), from 
90 to 100% of 

the Medrol is 
released over a 
period of 4 hours. 


Slow 
Release 


Slow 
Absorption 


Sustained 
Action 


*Trademark, Reg. U.S, Pat. Off. 


tTrademark 


& 
@® 
Ow & 
q 
4 
Se 


in acute allergic 
disorders: 


Judged to be “a nearly ideal formu- 
lation," Medrol Medules gave good 
to excellent results in 25 of 28 chil- 
dren with various acute allergic dis- 
orders. “There were no serious side 
effects and minor complaints were 
reported in only two patients.’”* The 
author also found that “there is .a 
definite advantage for Medrol Med- 
ules inasmuch as much smaller doses 
seem able to produce full clinical 
relief. 


Indications and effects 

Medrol benefits (anti-inflammatory, anti- 
allergic, antirheumatic, antileukemic, anti- 
hemolytic) have been demonstrated in acute 
rheumatic carditis, rheumatoid arthritis, 
asthma, hay fever and allergic disorders, der- 
matoses, blood dyscrasias, and ocular inflam- 
matory disease involving the posterior segment. 
Precautions and contraindications 

Because of Medrol’s high therapeutic ratio, 
Patients usually experience dramatic relief 
without developing such possible steroid side 
effects as gastrointestinal intolerance, weight 
gain or weight loss, edema, hypertension, acne, 
or emotional imbalance. 

As in all corticotherapy, however, there are 
certain cautions to be observed. The presence 
of diabetes, osteoporosis, chronic psychotic re- 
actions, predisposition to thrombophlebitis, 
hypertension, congestive heart failure, renal 
insufficiency, or active tuberculosis necessitates 
careful control in the use of steroids. Like all 
corticosteroids, Medrol is contraindicated in 
patients with arrested tuberculosis, peptic 
ulcer, acute psychoses, Cushing’s syndrome, 
herpes simplex keratitis, vaccinia, or varicella. 
1. Dugger, J. A.: J. Michigan M. Soc. 59:1812) 
(Dec.) 1960. 


Medrol’ 
Medules' 


Each capsule contains: Medrol 
(methylprednisol ) 4 meg. 
Supplied in bottles of 30 

and 100. 


COPYRIGHT 1961, THE UPJOHN COMPANY 


The Upjohn Company 
Kalamazoo, Michigan 
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GOUT 


“For centuries the victims of gout have been the subject of lam- 
poons and caricatures. We now know that they should rather be the 
objects of great concern, for the disease is painful, disabling and is 
accompanied by complications that impair health and shorten life.”" 


Kidney impairment, with varying degrees of hypertension and arte- 
riosclerosis, is the critical complication of gout. “From 30 to 50 per 
cent of gouty patients are said to die of renal disease.”? 


Tophus in the calyx, surrounded by fibrinoid The mid- and outer portion of the pyramid with 
exudate and detached mu typical uric acid crystals inthe collecting system. 


| 
a 


“lf a family history of gout is 
obtained, even though it is one 
or two generations removed, 
this information is significant.”* 


“All patients 
complaining of 
non-traumatic 
musculoskeletal 
discomfort 
should have at 

one serum 
uric acid dater- 


Colchicine test: “Colchicine 
should be administered as : 
- early as possible after the a 
onset of articular distress,1 
mg....every 2 hours until the | 
‘onset of gastro-intestinal dis- 
tress. From 5 to 8 mg. usually 
required." Pain reliefis 
ly indicative of gout, 


“The metatarso- 
joint 
of a great toe is 
affected early or 
‘repeatedly in 
some cases, 
rarely or never 
in others.” 


THE “INSULIN OF GOUT”? 


“Of the various drugs with uricosuric activity, probenecid [BENEMID] has proved most 
desirable for long-term administration.”® 


PROBENECID 


Therapy with BENEMID should be continued without interruption since hyperuricemia recurs 
when dosage is terminated. The rare patient who experiences gastric discomfort is usually 
benefited by decreasing the dosage. Dosage: 0.25 Gm. twice daily for one week, followed 
by 1 Gm. daily in divided doses. Supply: 0.5 Gm. tablets. 


A COMPLEMENTARY FORMULATION OF TWO CLASSIC ANTI-GOUT AGENTS 


“.,.the greater the experience we have with the combination of colchicine and 
Benemid the greater the reliance we place upon these two drugs.”® 


COLCHICINE WITH BENEMID 


Dosage: One tablet daily for one week, followed by one tablet twice daily. Supply: Each 
tablet contains 0.5 mg. colchicine and 0.5 Gm. BENEMID. Bottles of 100 and 1000. 


1. Kentucky M.A. 88:707, 2. Wyngaarden, J. 
39:405, bec., 1960 1, 


Cornish, A. Arthritis & 
; bott, J. H. and Te Mog K. L.: Medicine 39: . 4. Talbott, Hs Gout, N 
: 5. Kuzall, W.C., etal; J. Chron. Dis. 2:645, Nov, 1955. 6. Hench, P. $.: Gout and 
pe medicine, ed. 10, Phila., W. B. Saunders Co., 1959. 7. Bartels, E. C., and Kepkay, 


ephay He: Bu 29:306, Apri 
1953. 8. otand, W.: World-Wide Abstracts of Gen. Med. 3:16, Jan., 1960. 9. Talbott, J. Current Med. 26:57, Nov., 1959. 


or administering BENEMID or the physician should con- 
ont t tg detailed information on use accompanying. the package or available on request. 


e MERCK SHARP & wees DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 


SBENEMID AND COLBENEMID ARE TRADEMARKS OF MERCK AND CO., INC. 
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tee sneaking of FINE PRODUCTS, remember 


KONSYL 
for the obese patient 
: | al with constipation or non-specific diarrhea 


Pure hemicelluloses, completely calorie-free, producing a 
soft-formed bulk of ideal consistency to stimulate normal 
peristalsis and thus precipitate easy passage of a bland 
stool without trauma and with a minimum of peri-anal soiling. 


Taken before meals in water, Konsyl helps to depress appetite. 
Safe, effective, economical. 


L.A.FORMULA 


for the thin, finicky patient 
with constipation or non-specific diarrhea 


Pure hemicelluloses, ultra-pulverized to unique particle size 
and simultaneously dispersed in highest-grade lactose and 
dextrose to insure unsurpassed palatability, likewise acting to 
precipitate easy passage of soft formed stools for maximum 
relief of abnormal bowel function. 


Taken in water or milk, L. A. Formula makes 
a velvety smooth mixture. Taken in citrus 
fruit juice, it is undetectable. 


Safe, effective, economical. 


Made by BURTON, PARSONS & COMPANY, Since 1932 
Originators of Fine Hydrophilic Colloids 
Washington 9, D. C. 


the bowel NORMALIZERS of choice.... 
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new 


brand of oxyphenbutazone 


June 196 


inflammation takes flight ~ 


anew development 
in nonhormonal, 
anti- -inflammatory 
therapy 


more specific than steroids— Remarkably useful in a wide variety of inflammatory 

Acts directly on the inflammatory lesion without conditions, including: rheumatoid arthritis, 

altering pituitary-adrenal function . spondylitis, acute super- 

without impairing immunity responses. ey ficial thrombophlebitis®’; painful shoulder 
(peritendinitis, capsulitis, bursitis, and acute arthritis 

more dependable than enzymes— of that joint)'*; severe forms of a variety 

Rapid and complete absorption, without the of local inflammatory conditions®”:'°. 


uncertainty of oral or buccal enzyme therapy.° 


The physician should be thoroughly familiar with the 
more potent than salicylates— dosage, side effects, precautions and contra- 
Anti-inflammatory potency of Tandearil indications of Tandearil before prescribing. Full 
markedly superior to aspirin. '? product information available on request. 


individual case 
Gomenioz, R.: N.Y. Acad, Sc. 
Smyth, C. J.: Ann, Acad. 
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Two exclusive developments of Roche Research 


LIBRIUM the successor to the tranquilizers 


helps control the anxiety and tension so frequently associated with 
gastrointestinal disorders— without causing drowsiness 


-may be used with confidence: does not cause diarrhea or other 
undesirable effects in the digestive tract 


QUARZAN a superior new anticholinergic agent 


offers effective antispasmodic-antisecretory action 


produces fewer, less pronounced side reactions than other 
anticholinergic agents 


Please Mention this Journal when writing to Advertisers 
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Now combined for a single purpose: 


LIBRIUM PLUS NEW QUARZAN 


CAUSE ——EFFEGT THERAPY IN 
GASTROINTESTINAL DISORDERS 


In peptic ulcers and other disturbances of the digestive tract, 


cause and effect often become indistinguishable. Emotional tension will 

precipitate organic symptoms, while organic symptomatology aggravates 

anxiety and tension. New LIBRAX now enables the physician to disrupt this . 
vicious circle. Many patients can be satisfactorily maintained on LIBRAX 

alone. At the same time, dietary control and other medications may and 

should be continued, if indicated. 


Clinical trials have established the value of Librax 
specifically in the following conditions: 
Peptic ulcer Biliary dyskinesia 
Hyperchlorhydria Ulcerative or spastic colitis 
Gastritis Irritable or spastic colon 


Cardiospasm Other functional or p 
Pylorospasm organic disorders o 
Duodenitis the digestive tract 


Each Librax capsule provides 
5 mg Librium hydrochloride and 2.5 mg Quarzan bromide. 


Consult literature and dosage information, available on request, before prescribing. 


LIBRAX™™- 
LIBRIUM® — 7-chloro-2-methylamino-5-phenyl-3H-1,4- 
LABORATORIES benzodiazepine 4-oxide 
J Division of Hoffmann-La Roche Inc. QUARZAN®— 1-methyl-3-benziloyloxyquinuclidini 
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WHEN PROTEIN IS NOT BEING od 


HELPS 
METABOLIC 
BALANGE 


in the convalescent patient — promotes 
positive nitrogen balance...encourages tissue 
synthesis and repair...helps build firm, muscular tissue 
C0 in the underweight patient—improves appetite... 
promotes weight gain in the geriatric patient —reverses 
certain catabolic processes...imparts a sustained sense of 
well-being...restores vitality and strength 


PROVIDES ANABOLIC SUPPORT. Orally effective ADROYD affords 
a high degree of anabolic activity and a low order of androgenicity. It 
is neither estrogenic nor progestational, causes no 
significant fluid retention, and is relatively free of untoward effects such 
as nausea, vomiting, and other gastrointestinal disturbances. 


Precautions: Because ADROYD retains some androgenicity, it shares with all androgens the tendency to salt reten- 
tion. Use with caution in presence of cardiac disease and hepatic damage. Contraindicated in prostatic carcinoma, 
nephritis, and nephrosis. Liver function tests are useful in following hepatic 
function during therapy. Observe the young and preadolescent for possible PARKE-DAVIS 
masculinization. Supplied: 10-mg. scored tablets, bottles of 30. 55961 PARKE, DAVIS & COMPANY, Detroit 32, Michigan 
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keep it going right with Esidrix® 


Recent studies show that the diuretic action of Esidrix 
improves results of weight-reducing programs 2 ways: 
1. As an adjuvant in initiating treatment: 
Esidrix induces greater weight losses in 
the first few days than a conventional 
regimen.! This weight loss may be signifi- 
cant in itself (depending on the degree 
of fluid retention). But more than that, the 
quick loss of even a few pounds builds 
confidence in the weight-reducing pro- 
gram, inspires determination to follow it 
faithfully. 
2. As an adjuvant in maintenance treat- 
ment: Esidrix eliminates retained water — 
with consequent weight losses—to break 
through the weight plateaus so often en- 
countered in antiobesity programs. (See 
schematic graph below.) The new weight 
loss cheers the patient and helps over- 
come his tendency to eat too much. 


(Adapted from Einhorn and Kalb2) 


Esidrix 


(hydrochlorothiazjde CiBA) 


Weight problem? Start the reducing program right, 
Esidrix-K” 


For complete information about Esidrix and 
Esidrix-K (including dosage, side effects, 
and cautions), see Physicians’ Desk Refer- 
ence, or write CIBA, Summit, N. J. 
References: 1. Ray, R. E.: To be published. 2. Ein- 
horn, H. P., and Kalb, S, W.: Clin, Med. 7:1995 
(Oct.) 1960. 

Supplied: Esiprix Tablets, 25 mg. (pink, 
scored) and 50 mg. (yellow, scored). 
Esiprix-K Tablets 25/500 (white, coated), 
each containing 25 mg. Esidrix and 500 mg. 
potassium chloride. NEW STRENGTH ESIDRIX-K 
NOW AVAILABLE: Esiprix-K Tablets 50/1000 
(white, coated), each containing 50 mg. 
Esidrix and 1000 mg. potassium chloride. 


C | 


2/2921 MK-2 SUMMIT-NEW JERSEY 


Please Mention this Journal when writing to Advertisers 


| 
59 
q 
q a 
| 
| 
a 
i 
: 
is 
= 
— 
Photograph used with patient’s permission. 
: 


ANNALS OF INTERNAL MEDICINE June 194) 


THE BULLETIN OF THE AMERICAN 
COLLEGE OF PHYSICIANS 


This new publication replaces the News Notes section of the ANNALS OF 
INTERNAL MEDICINE. The ANNALS OF INTERNAL MEDICINE will 
still retain a limited ‘‘Announcements” section and will continue to publish certain 
material relating to the Annual Session programs of the College, a calendar and 
announcements of Regional Meetings, and schedules and announcements of 
A.C.P. Postgraduate Courses. 


Contents of the BULLETIN: 


Notices of important College Meetings and activities; 


Announcements of special interest to physicians covering the broad field of 
internal medicine; 


Selected, significant information relating to A.C.P. members; 
Information and announcements from A.C.P. Governors and Officers; 
Obituary notices; 

Announcements of fellowships, scholarships and awards; 


Election of new members. 


Distribution: 


Without charge—1. All A.C.P. members receiving the ANNALS OF IN- 
TERNAL MEDICINE ; 


2. All direct subscribers to the ANNALS OF INTERNAL 
MEDICINE, upon request 
Subscription: 


Non-members, libraries and other interested parties, $2.00 per annum, post- 
paid; fifty cents extra for postage to subscribers outside the United States, 
Canada and Puerto Rico. 


Published Bimonthly 


Published Bimonthly—February, April, June, August, October, De- 
cember. 


Editor— Tuomas M. McMutan, M.D., F.A.C.P., Philadelphia, Pennsylvania. 


Information and Subscriptions: 


Address the Executive Director 
AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street, Philadelphia 4, Pennsylvania 
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1 Depo-Medrol was administered intra-articularly to 118 patients 


(250 injections) for disorders including rheumatoid arthritis, 
osteoarthritis, epicondylitis, and tendinitis. 

Relief of pain and swelling was marked or complete in 104 of 
the 118 (88.1%) ; duration of response to a single injection was 
more than three weeks in 89 patients (75.4%) and more than six 
weeks in 39 of these.’ “Post-injection flare-up was practically 


non-existent.””* 


Indications and dosages 

Intra-articular, intrabursal and intra- 
tendinous injections of Depo-Medrol 
are useful for sustained anti-inflamma- 


tory effect and symptomatic relief in- 


theumatoid arthritis, osteoarthritis, 
bursitis, tendinitis, epicondylitis and 
other rheumatic disorders. 

Intra-articular dosage depends on 
the size of the joint and the severity of 
the condition. Injections may be re- 
peated, if necessary, at intervals of one 
to five weeks, A suggested dosage 
guide: Large joint, 20 to 80 mg.; me- 
dium joint, 10 to 40 mg.; small joint, 
4 to 10 mg. 

For administration directly into 
bursae, dosage may be 4 to 30 mg. (re- 
Peat injections are usually not needed). 

For injection into the tendon sheath, 
4 to 30 mg. is a usual range (in recur- 
tent or chronic conditions, repeat in- 
jections may be needed). 


Precautions 


Depo-Medrol for local effect is contra- 

lf indicated in the presence of acute 
infectious conditions. Infrequently, 
atrophic changes in the dermis may 
form shallow depressions in the skin 
at the injection site, but these usually 
disappear in a few months. 


Depo-Medrol 40 mg. per cc. 
Each cc. contains: 
Medrol (methylprednisolone) 


Polyethylene glycol 4000 ... 29 mg. 
Sodium chloride ........... 8.7 mg. 
Myristyl-gamma-picolinium 

Water for injection ........ q.s. 


Supplied: 1 cc. and 5 cc. vials 
20 mg. per cc. 

Each cc. contains: 

Medrol (methylprednisolone) 

Polyethylene glycol 4000 ... 29.6 mg. 
Sodium chloride ........... 8.9 mg. 
Myristyl-gamma-picolinium 

Water for injection ........ q.8- 


Supplied: 5 cc. vials 


1. Norcross, B. M., and Winter, J. A.: 
Methylprednisolone acetate: a single 
preparation suitable for both intra- 
articular and systemic use, New York 
J. Med. 61:552 (Feb. 15) 1961. 
*Trademark, Reg. U. S. Pat. Off. 
methylprednisolone acetate, Upjohn 


The Upjohn Company, Kalamazoo, Michigan 


relief 
within 
hours... 
lasting 
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There’s hardly a case of 
“nervous gut” 
that won’t respond to 
BENTYL 


(dicyclomine) hydrochloride 


effective’ 
(from infancy to old age) 


The effectiveness of antispasmodic BENTYL has 
been confirmed by a decade of consistently good 
results.!-25 Prolonged relief from G.I. spasm and 
pain is usually attained in 30 minutes or less. 


REFERENCES: 1. Lorber, S, H., and Shay, H.: Gastroenterology 28:274, 1955. 2. Hock, C. W.: J. M. A. Georgia 40:22, 1951. 3. Chamber 
lin, D. T.: Gastroenterology 17:224, 1955. 4. Steves, M. F.: Ohio State M. J. 48:615, 1952. 5. Derome, L.: Canad. M. A. J. 69:532, 19 
6. Pakula, S. F.: Postgrad. Med, 11:128, 1952. 7. Guerrero, R. M., Cancio, R., and Songco, R.: Phil. J. Pediat. 2:30, 1953. 8. Hock, 0, W: 
J. M. A. Georgia 43:124, 1954. 9. Hufford, A, R.: Am. J. Digest. Dis. 19:257, 1952. 10. Brown, D. W., and Guilbert, G. D.: Am. J, Ophth 
36:1735, 1958. 11. Cholst, M., Goodstein, S., Berens, C., and Cinotti, A.: J.A.M.A. 166:1276, 1958. 12. Brown, B. B., Thompson, ©. k 
Klahm, G. R., and Werner, H. W.: J, Am, Pharm, A. (Sc. Edit.) 29:305, 1950. 13. Hufford, A. R.: J. Michigan M. Soc, 49:1308, 19% 
14. McHardy, G. G., Browne, D, C., Marek, F, H., McHardy, R., and Ward, S.: J.A.M.A. 147:1620, 1951. 15. Esses, E., Magee, D.F. 
and Ivy, A. C.: Gastroenterology 21:574, 1952. 16. Northrup, D, W., Stickney, J. C., and Van Liere, E. J.: Am. J. Physiol. 171:518, it 
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There’s hardly ever 
a case who 
can't tolerate 
BENTYL 


(dicyclomine) hydrochloride 


well tolerated” 


(even in glaucoma patients) 


The use of BENTYL in glaucoma patients is an un- 
usual index of its safety.%!! Because of highly 
selective action on the G.I. tract, blurred vision, 
dry mouth or urinary retention rarely occur. 


Osual dosage: 20 mg. t.i.d. You may prescribe BENTYL in any of 7 convenient dosage forms. There is a BENTYL 
dosage form to suit every age group and therapeutic need. See Page 743, Physicians’ Desk Reference, 1960. 


17, Lorber, S. H., and Shay, H.: Fed. Proc. 12:90, 1953. 18. Johnston, R. I.: J. Indiana M. A. 46:869, 1953. 19. Marien, B., Webster, D. R., 
and Tidmarsh, C. J.: Gastroenterology 24:200, 1953. 20. Hardin, J. H., Levy, J. S., and Seager, L.: South. M. J. 47:1190, 1954. 21. Sleis- 
enger, M, H., Eisenbud, M., and Almy, T. P.: Gastroenterology 27:829, 1954, 22. Weiss, S.: Am. J. Gastroenterology 23:69 (Editorial) 
1955. 23. Illingworth, R. S.: Lancet 2:1119, 1959. 24. McHardy, G. G., and Browne, D. C.: South. M. J. 45:1189, 1952, 25. Miller, B, N.: 
J, South Carolina, M. A. 48:1, 1952. 
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The 24-hour diuretic-antihypertensive 


Nothing is simpler in thiazide therapy: 
Prescribe ““Enduron once a day, every day” 


One dose daily of this potent new thiazide is ample. It treats 
edema and hypertension around the clock. You can expect thera- 
peutic action through the full 24 hour period (and longer). 

What’s more, Enduron provides an enhanced potassium-spar- 
ing effect. Whereas multiple dose drugs may cause multiple peaks 
of potassium loss, Enduron’s single dose brings but a temporary 
single peak. 

Enduron’s once-a-day dosage is of course a convenience, too. 
Easy for the patient to remember. Easy for you to supervise. We 
invite you to experience its benefits . . . soon. (See next page) 
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Every ENDURON tablet delivers over 
24 hours of continuous thiazide action 


With this unique agent, you need just one daily dose to reduce 
edema and hypertension. Diuretic response reaches maximum in 
about six hours. It then follows a smooth, continuing plateau for 
most of the remaining day. Even at end of the 24 hours, you are 
still eliminating sodium well above control (i.e., undosed) amounts, 


Usual Urinary Excretion Patterns Following 10 mg. of Enduron 
6 18 


CONTROL: 
——— Chloride and 
Potassium 


APPROXIMATE MICROEQUIVALENTS PER MINUTE 


Note that Enduron’s effect on urinary potassium is minor; potas- ‘ 
sium depletion will seldom be a factor in your therapy. Similarly, 
Enduron’s favorably high ratio of sodium versus chloride excre- 
tion means lessened likelihood of hypochloremic alkalosis. 
How safe is Enduron? 
Repeated oral doses of many thousand times the therapeutic ¥ 
amount, have been well tolerated in test animals for months, 
Since Enduron’s milligram dosage in humans is low, it affords the 
security of an exceptionally safe therapeutic ratio. 

Difficulty, if any, is apt to arise from therapy that’s unneces- 
sarily vigorous. Enduron is potent. 10 mg. produces at least as 
much sodium excretion as other available thiazides in any size 
dose. Single doses greater than 10 mg. don’t accomplish greater 
diuresis, and aren’t recommended or needed. 


Prescribe the 24-hour diuretic-antihypertensive: 


ENDURON 


(METHYCLOTHIAZIDE, ABBOTT) 


significant advance in thiazide therapy 


T 
1. Ford, R. V., Current Therap. Res., 2:422-430, Sept., 1960. oe 


2. Bryant, J. M.,et al., Current Therap. Res., 3:1-4, Jan., 1961. 


i} 
| . 
| 
| 
HOURS 
300 
q 
& Chloride 
‘ 
Potassium 
i 
> 
4 
4 


MAALOX | 


ANTACID — DEMULCENT 
NON-CONSTIPATING 

Hef qf gastrie Ryperaciaity, 


Shake Well Before Using 
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WILLIAM H. RORER, Inc. 


TASTE FATIGUE 
EXCELLENT RESULTS 
NO CONSTIPATION 


the most widely prescribed and 
most wearable of all antacids 


suspension tablets 
Tablet Maalox No. 1 equivalent to 1: teaspoon Suspension 
"Tablet Maalox No, 2 equivalent to2 teaspoons Suspension 


for 
nts, 
= 
4 285 cc. (32 Ounces) me. 
4 
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Menopausal distress: a syndrome involving all three levels of the autonomic nervous sy@i 


for functional 


SPACETABS®™ 
stabilizes the entire autonomic nervous systef 


( without disturbing endocrine balamm 


CORTICAL 
LEVEL: 

Bellergal relieves 
anxiety, irritability, 
insomnia, headache, 
excessive fatigability 


LEVEL: 
Bellergal relieves 
hot flashes, 

tachycardia, 
tremor, sweats 


PARASYMPATHETIC 
LEVEL: 


Bellergal relieves 
nausea, hypersalivation, 
faintness 


SANDOZ 


BELLERGAL SPACETABS—Bellafoline 0.2 mg 
ergotamine tartrate 0.6 mg., phenobarbital 
40.0 mg. Warning: May be habit forming. 
(Color: Granular pattern of green, apricot 
and lemon yellow; compressed.) 

Dosage: 1 in the morning, and 1 in the 


BELLERGAL TABLETS —Bellafoline 0.1 
ergotamine tartrate 0.3 mg., phenobarbital 
20.0 mg. Warning: May be habit forming: 
(Color: Rose beige, sugar-coated.) 

Dosage: 3 to 4 daily. In mrre resistant casey 
dosage begins with 6 tablets daily 

and is slowly reduced. 
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now...prolonged antipruritic action 
in a chewable tablet 


for chickenpox 
and other pruritic 


new...unique...pleasant-tasting 


chewable tablets 


METHDILAZINE, MEAD JOHNSON 


prolonged antipruritic /antiallergic action... 
not dependent on delayed intestinal release 


Itching in children can now be controlled on b.i.d. dosage with a long-acting! 
antipruritic/antiallergic chewable tablet your pediatric patients will enjoy taking. 


Tacaryl Hydrochloride is exceptionally valuable in alleviating many types of allergic and 
non-allergic pruritus. For example, in a group of children, 2 to 12 years of age, with 

atopic dermatitis, chickenpox, or contact dermatitis, 80 per cent obtained substantial 

or complete relief of their itching when treated with Tacaryl Hydrochloride. “No patient 
in this age group failed to show some degree of improvement.’”2 


Tacaryl Hydrochloride is also effective in controlling symptoms in a wide variety 
of allergic conditions,2-8 including hay fever and perennial rhinitis. 


dosage: One Chewable Tablet (3.6 mg.) twice daily. Adjustment of dose or interval may be 
desirable for some patients. : 
contraindications:. There are no known contraindications. 


side effects: Drowsiness has been observed in a small percentage of patients. Dizziness, nausea, 
headache, and dryness of mucous membranes have been reported infrequently. 


eautions: If drowsiness occurs after administration of Tacaryl Chewable Tablets or Tacaryl Hydrochloride, 
the patient should not drive a motor vehicle or operate dangerous machinery. Since Tacaryl Chewable 
Tablets or Tacaryl Hydrochloride may display potentiating properties, it should be used with caution 

for patients receiving alcohol, analgesics or sedatives (particularly barbiturates). Because of reports that 
phenothiazine derivatives occasionally cause side reactions such as agranulocytosis, jaundice and orthostatic 
hypotension, the physician should be alert to their possible occurrence...though no such reactions 

have been observed with Tacaryl Chewable Tablets or Tacaryl Hydrochloride, 


supplied: Pink tablets, 3.6 mg., bottles of 100. 


references: (1) Lish, P. M.; Albert, J. R.; Peters, E. L., and Allen, L. E.: Arch. internat. pharmacodyn. 129:77-107 
(Dec.) 1960. (2) Howell, C. M., Jr.: North Carolina M. J. 21:194-195 (May) 1960. (3) Clinical Research Division, 

Mead Johnson & Company. (4) Wahner, H. W., and Peters, G. A.: Proc. Staff Meet. Mayo Clin. 35:161-169 (March 30) 1960. 
(5) Crepea, S. B.: J. Allergy 3/:283-285 (May-June) 1960. (6) Crawford, L. V., and Grogan, F. T.: J. Tennessee M. A. 
53:307-310 (July) 1960. (7) Spoto, A. P., Jr., and Sieker, H. O.: Ann. Allergy 18:761-764 (July) 1960. 

(8) Arbesman, C. E., and Ehrenreich, R.: New York J. Med. 61:219-229 (Jan. 15) 1961. MARCH, 61 347R61 
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In Egypt and England 
Mexico and Missouri 
India and South Africa 


evidence favors 


Furoxone 


brand of furazolidone 


for bacterial diarrheas* 


® swiftly relieves symptoms ¢@ succeeds where others fail against increasingly 


prevalent refractory strains of Staphylococcus, Escherichia, Salmonella and | 


Shigella ¢ bactericidal rather than bacteriostatic ¢ side effects negligible ¢ does not 
encourage monilial or staphylococcal overgrowth e has not induced significant 
bacterial resistance 
Furexene Liquid: a pleasant orange-mint flavored suspension containing 
Furoxone 50 mg. per 15 cc., with kaolin and pectin, bottles of 240 cc. 
Furexene Tablets: 100 mg., scored, bottles of 20 and 100. 
Desage: Adults, 100 mg. q.i.d.; children, 5 mg./Kg./day divided in four doses. 

® EATON LABORATORIES 

Division of The Norwich Pharmacal Company 

*International bibliography available on request. NORWICH, NEW YORK 
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for 
real or potential 


ulcer... 


meprobamate with PATHILON® tridihexethyl chloride Lederle 


anticholinergic... 
treats the trauma 


tranquilizer... : 
controls the tension 


Indications: duodenal ulcer; gastric ulcer; intestinal 
colic; spastic and irritable colon; ileitis; esophag- 
eal spasm; anxiety neurosis with gastrointestinal 
symptoms, and gastric hypermotility. 
Administration and Dosage: PATHIBAMATE-400 (full 
meprobamate effect)—1 tablet three times a day 
at mealtime, and 2 tablets at bedtime. 
PATHIBAMATE-200 (limited meprobamate 
effect)—1 or 2 tablets three times a day at meal- — 
time, and 2 tablets at bedtime. Adjust to patient 
response. 


Contraindications: glaucoma; pyloric obstruction, 
and obstruction of the urinary bladder neck. 


Gare) 


LEDERLE LABORATORIES 
ADivision of AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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Rautrax-N lowers high blood pressure 
gently, gradually... protects against 
sharp fluctuations in the normal 
pressure swing. Rautrax-N offers all the advan- 


tages of Raudixin, Naturetin and potassium chloride 
in a single dosage form plus: 


increased efficacy—Combined action of Raudixin and 
Naturetin results in a potentiated antihypertensive 
effect greater than that produced by either drug alone. 


increased safety —Potentiated action permits lower 
dose of other antihypertensive agents, thus reducing 
severity of side effects. Protection against possible 
potassium depletion. 


flexibility—Interchangeable with either Raudixin or 
Naturetin ¢ K. 


economy — Maintenance dosage of only 1 or 2 tablets 
daily for most patients. 


convenience—Once-a-day maintenance dosage. Two 
potencies available. 


Supply: Rautrax-N —capsule-shaped tablets providing 50 mg. 
Raudixin, 4 mg. Naturetin and 400 mg. potassium chloride. 
Rautrax-N Modified —capsule-shaped tablets providing 50 mg. 
Raudixin, 2 mg. Naturetin and 400 mg. potassium chloride. 


*Naturetin) with Potassium Chloride 


SaQu IBB For full information, 
Prodest 
Squibb uality — roduct Reference 
the Priceless Feceliont or Product Brief. 


*RAUDIXIN’®, ‘RAUTRAX’® AND ‘NATURETIN’® ARE SQUIBB TRADEMARKS. 
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Photos used with patient’s permission. 


How new Dianabol rebuiit muscle tissue 
in this underweight, convalescent patient 


Patient was weak and emaciated 
before Dianabol. R. C., age 51, 
weighed 160 pounds following sur- 
gery to close a perforated duodenal 
ulcer. His convalescence was slow 
and stormy, complicated by pneu- 
monia of both lower lobes. Weak 
and washed out, he was considered 
a poor risk for further necessary 
surgery (cholecystectomy). Because 
a conventional low-fat diet and mul- 
tiple-vitamin therapy failed to build 
up R. C. sufficiently, his physician 
prescribed Dianabol. 


Patient regains strength on Dianabol.. 


In just two weeks R. C.’s appetite 
increased substantially; he had gained 
9% pounds of lean weight. His mus- 
cle tone was improved, he felt much 
stronger. After 4 weeks, he weighed 
176 pounds. Biceps measurement 
increased from 10” to 11%”. For the 
first time since onset of postopera- 
tive pneumonia, his chest was clear. 
Mr. C.’s physician reports: “He 
tolerated cholecystectomy very well 
and one week postop felt better than 
he has in the past 2 years.” 


Dianabol: new, low 
anabolic agent 


By promoting protein anah 
Dianabol builds lean tissue 4 
stores vigor in underweight, ( 
tated, and dispirited patien 
patients with osteoporosis Di 
often relieves pain and ine 
mobility. 

As an anabolic agent, Di 
has been proved 10 times as 
tive as methyltestosterone. Yet 
far less androgenicity than 
terone propionate, methylte 
one, or norethandrolone, 

Because it is an oral prepay 
Dianabol spares patients the 
venience and discomfort of 
teral drugs. 

And because Dianabol is i 
cost, it is particularly suitable f 
aged or chronically ill pati 
may require long-term 
therapy. 

Supplied: Tablets, 5 mg. ( 
scored); bottles of 100. 


Complete information on 


Dianab 


(methandrostenolone 


converts proteinto 
working weight in wast 
or debilitated patients 
For complete information about 
(including dosage, cautions, and side 

see Physicians’ Desk 
Reference or write 
CIBA, Summit, N. J. 
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cardiovascular agents 
usein... 


tissue an 
veight, ( 
patient 
osis Di 
and inc 


angina pectoris 
coronary insufficiency 
essential hypertension 
cardiac emergencies 
severe hypotension 
cardiac edema 
congestive heart failure 
shock 


cardiac arrhythmias 
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In patients with angina pectoris, with coronary insufficiency, or recovering from myocardi 
infarction, EQuANITRATE can help you 

@ prevent pain by providing prolonged coronary vasodilatation 

control apprehension, anxiety and tension that heighten awareness of disabling sympto 
e reduce dependence on nitroglycerin 

@ increase work tolerance 


most angina patients are “heart conscious 


~ 
> 
< 


meprobamate and pentaerythritol tetranitrate, We 


References: 1. Russek, H.I.: Am. J. Cardiol. 3:547 (April) 19 
2. Shapiro, S.: Angiology 10:126 (April) 1959. 3. Friedlander, H. 
Am. J. Cardiol. 1:395 (March) 1958. 4. Waldman, S., and Pelner, 
Am. Pract. ¢ Digest Treat. 8:1075 (July) 1957. 

Although infrequent, adverse reactions to many modern drugs may 
For further information on limitations, administration and prescribing 
EQuaNiTRATE, see descriptive literature or current Direction Cir 
Wyeth Laboratories Philadelphia 1, Pa. 
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in SHOCK 


and cardiac arrhythmias 


Wyamine helps reverse the physiological response 
to the shock state. It increases blood flow to 
vital organs by stimulating myocardial contrac- 
tion with minimal peripheral constriction. It 
has a unique antiarrhythmic effect; is valuable in 
shock of myocardial infarction,’ hypotension of 
severe illness,® cardiac arrhythmias,* hypoten- 
sion attending anesthesia.° 


INJECTION 


Mephentermine Sulfate, Wyeth SULFATE 


ferences: 1. Welch, G.H., et al.: Am. J. Med. 24:871 (June) 1958. 2. Bernstein, A., et al.: Circulation 16:860 


trate, W: 


ov.) 1957- 3- Winsor, T.: J.A.M.A. 169:1742 (April 11) 1959. 4. Wilson, M., et al.: Am. J. M. Sc. 236:300 (Sept.) 


58. 5. Lynch, P.R., et al.: Anesthesiology 16:632 (July) 1955. 6. Borhani, N.O.: Ann. Int. Med. 51:983 (Nov.) 
59. 7- Dunsmore, R.A., et al.: Am. J. M. Sc. 236:483 (Oct.) 1958. 8. Duane, G.W., et al.: Am. Pract. & Digest 
eat. 11:701 (Aug.) 1960. g. Janney, J.G., Jr., et al.: Am. J. Cardiology 4:745 (Dec.) 1959. 


though infrequent, adverse reactions to many modern drugs may occur. For further information on administra- 
on, limitations and prescribing of Ostensin and Wyamine, see descriptive literature or current Direction Circulars. 


yeth Laboratories Philadelphia 1, Pa. 


in DIASTOLIC hypertension 


OstensIN is an effective antihypertensive. It pro- 
duces prompt, prolonged sympathetic blockade 
with some by-effects milder than with other 
ganglionic blockers.*:7 In conjunction with oral 
diuretics,*-® such as chlorothiazide, OsTENsIN permits 
reduced dosages with resultant reduction in side- 
effects and excellent blood pressure response. 


TABLETS 


OSTENSIN 


Trimethidinium Methosulfate, Wyeth 
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for prompt, positive diuresis 
in cardiac edem 


Parenteral Turomerin produces rapid, predictable, and smq 
fluid loss in severe edematous states!-* such as cardiac ede 
(peripheral or pulmonary), nephrotic edema, ascites of liver q 
ease. Virtual freedom from local irritant actions commends 
of TH1oMERIN subcutaneously‘ as well as I.M. or I.V. Systemic; 
cardiac toxicity are extremely low. 


THIOMERIN 


Mercaptomerin Sodium, Wyeth 


References: 1. Modell, W. in Modell, W.: Drugs of Choice, 1958-1959, The C. V. Mosby Co., St. Louis, 1958, p. 
2. Burch, G.E.: J.A.M.A. 157:1073 (March 26) 1955. 3. Brimi, RJ.: Journal-Lancet 70:298 (Aug.) 1950. 4. AN 
Council on Drugs: New and Nonofficial Drugs, J. B. Lippincott Co., Phila., 1959, p. 599. 5. Friedman, M.: 
Concepts of Cardiovascular Disease (The American Heart Assoc.) 25:311 (Feb.) 1956. 
6. Gold, H., et al.: J. Pharm. & Exper. Therap. 109:45 (Sept.) 1953- 


Although infrequent, adverse reactions to many modern drugs may occur. For further 
information on administration, limitations and prescribing of TH1omertn and Puropicin, 
see descriptive literature or current Direction Circulars. 


Wyeth Laboratories _ Philadelphia 1, Pa. 


for steady digitalization 


in congestive heart failu 


Uniformly potent, dependably stable, and completely absorbed’ 
oral administration, Puropicin permits steady digitalization 
cording to the patient’s needs. The physician’s ability to vary! 
cardiotonic dose at will helps minimize the hazards of 
effects. Slow excretion’ of PuropiciN assures maintenance 
single daily dose. In severe decompensation, therapy may 
initiated with intravenous PuropicIN. 
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in common lower 
‘urinary infections... 


BACIERIAL 
CONTROL 
WITHOUT 
RESISTANT 


‘ 
4 
4 
4 


As resistance develops to. more and more antibacterials, many physi- 
cians choose Mandelamine as their antibacterial of first choice in uri- 

infections. Mandelamine acts a rect in the urinary tract, and 
is effective against most urinary pathogens (including antibiotic-resist- 
ant Staph.) Resistant strains have not developed. Sensitization in any 
- form has not occurred even after prolonged use in chronic infections... 
and Mandelamine is economical, too. = 
Dosage: Adulis—Two Mandelamine Hafgrams four times a day. Children over 5—One a 


ilu Mandelamine Hafgram four times a day. Contraindications: Patients with known drug 
sensitivity, renal insufficiency and/or severe hepatitis. Supplied: Mandelamine Hafgram® 
Tablets: (0.5 Gm.),. Mandelamine 0.25 Gm. Tablets, and pleasantly flavored Mandelamine 
Suspension for children. (Each 5 ml. teaspoonful contains 0.25 Gm. methenamine mandelate.) 
bed? _ Full dosage intone: available on request, should be consulted before initiating therapy. _ 
tion 
of si | 
brand of methenamine mandelate 
may the urine-specific antibacterial 
of :TEDRAL GELUSIL FROLOID PRITHATE 
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What do these have in common: 


SUMMERTIME SKIN DISTRESS is the fac- 
tor that unites the objects here. Common offend- 
ers include poison ivy, oak and sumac; insect 
bites, sunburn. Kenalog (Squibb Triamcinolone 
Acetonide) topical therapy brings to these and 
other related warm weather dermatitis a rapid 
— sometimes dramatic — involution of the lesion 
... With prompt relief of itching, burning and 
the allergic aspect. Kenalog-S, combining 
Kenalog with Spectrocin (Squibb Neomycin and 


Kenalog Cream 


Gramicidin), affords marked antibacterial 
protection. Mycolog, containing Kenalog and 
Spectrocin, is also formulated with Mycostatin 
(Squibb Nystatin)—the preferred antifungal 
agent in treating cutaneous candidiasis... Ani 
Kenalog Spray — in a convenient aerosol unit - 
is well suited for summertime skin distress, 
particularly in hard-to-reach problem areas. 
For full information, see your Squibb Produtt 
Reference or Product Brief. 


Mycolog Cream 


Squibb Quality— 
the Priceless Ingredient 
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MEDICAL NEWS 


MEETINGS 


Aug. 27-Sept. 1 AMERICAN CoNnGREss OF MEDICINE AND REHABILITA- 
TION, Sheraton-Cleveland Hotel, Cleveland. Dorothea C. Au- 
gustin, 30 N. Michigan Ave., Chicago 2, Executive Secretary. 


Sept. 27-29 AMERICAN ASSOCIATION OF MepicaL CiiNnics, Barbizon Plaza 
Hotel, New York. Dr. Joseph B. Davis, Clinic, 131 N. 
Washington St., Marion, Ind., Secretary-Treasurer. 


Oct. 1-7 CoLLEGE OF AMERICAN PatHotocists, Olympic Hotel, Seattle. 
Dr. Arthur H. Dearing, Prudential Plaza, Suite 2115, Chicago, 
Executive Director. 


Oct. 22-25 AMERICAN COLLEGE OF GASTROENTEROLOGY, Hotel Cleveland, 
Cleveland. Mr. Daniel Weiss, 33 W. 60th St., New York 23, 
Executive Director. 


Nov. 5-8 ASSOCIATION OF SurGEeons (68th Annual. Conven- 
tion), Mayflower Hotel, Washington, D.C. Rear Adm. Richard 
A. Kern, MC, USNR, Ret., 1726 Eye St., N. W., Washington 
6, D. C., President. 


Nov. 9-11 GERONTOLOGICAL Society, Inc., Penn-Sheraton Hotel, Pitts- 
burgh, Pa. Gerontological Society, Inc., 660 South Kingshigh- 
way Blvd., St. Louis 10, Missouri. 


INTERNATIONAL AND ForEIGN MEETINGS—1961 


July 2-9 First INTERNATIONAL CONGRESS OF PREVENTIVE AND RURAL 
MepicinE (Congrés International de Prévention et Médecine 
Agricole), Tours, France. Prof. Vacher, c/o Ecole de Méde- 
cine, Tours (Indre-et-Loire), France, Secretary-General. 


July 10-14 FourtH INTERNATIONAL DIABETES FEDERATION CONGRESS, 
Geneva, Switzerland. Dr. B. Rillet, 4, Boul. des Tranchées, 
Geneva, Switzerland, Secretary-General. 


nN} July 16-21 FourtH INTERNATIONAL CONFERENCE ON MEDICAL ELECTRONICS 
—FourTEENTH ANNUAL CONFERENCE ON ELECTRICAL TECH- 
terial NIQUES IN MEDICINE AND Bio.ocy, Waldorf-Astoria Hotel, New 
g and York City. The Institute of Radio Engineers, Inc., 1 E. 79th 
statin St., New York 21, N. Y. 
un 
Aug. 14-25 IsrAEL MepicaAL ASSOCIATION, WorLD ASSEMBLY OF THE, 
lk. Jerusalem, Israel. Dr. Leo Schindel, 20 Metudela St., Jerusalem, 
Israel. 
as. Aug. 28-Sept. 2. European Society or Harematotocy, Vienna. Prof. Dr. H. 
“oduct Fleischhacker, Kongress-Sekretariat, Wien IX, Frankgasse 8, 
Billrothhaus, Austria. 
Oct. 15-20 FourtH INTERNATIONAL CoNGrEss OF ALLERGOLOGY, Hotel Com- 
T | modore, New York City. Dr. William B. Sherman, 60 E. 58th 


St., New York 22, N. Y., Chairman. 
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Nov. 27-29 AMERICAN Society oF Hematotocy, Ambassador Hotel, Los 
Angeles, Calif. Dr. Louis Lowenstein, Royal Victoria Hospital, 
Montreal, Quebec, President. 


POSTGRADUATE COURSES 
ReEEsE HospitaLt AND MepIcAL CENTER, CHICAGO, ILL. 


A course in electrocardiographic interpretation for graduate physicians will be 
given at the Michael Reese Hospital by Louis N. Katz, M.D., and Alfred Pick, M.D. 
(respectively Director and Associate Director of the Cardiovascular Department) 
and Associates. The class will meet daily from 9:00 A.M. to 5:00 P.M., July 17th 
through July 29th. 

Further information and a copy of the lecture schedule may be obtained upon 
application to Miss Beverley Petzold, Secretary, Cardiovascular Department, Medical 
Research Institute, Michael Reese Hospital and Medical Center, Chicago 16, Illinois, 


Fitzstmons GENERAL Hospitat, DENVER, Coto. 


The fourteenth annual symposium on pulmonary disease will be held at Fitz- 
simons General Hospital, Denver, Colorado, September 25-29, 1961. This sym- 
posium is cosponsored by the American Trudeau Society, the University of Colorado 
School of Medicine, and Fitzsimons General Hospital. Tuition fee is $5.00. 

Information concerning enrollment may be obtained from the University of Col- 
orado Medical School or from the Program Director, Colonel Charles S. Christianson, 
Pulmonary Disease Service, Fitzsimons General Hospital, Denver 30, Colorado. 


UNIVERSITY OF WASHINGTON ScHooL oF MEDICINE, SEATTLE, WASH. 


A course in practical psychiatry will be offered by the Hospital of the University 
of Washington School of Medicine, July 24-28, 1961. For further information, 
write the University of Washington School of Medicine, Division of Postgraduate 
Medical Education, Seattle 5, Wash. 


New York UNIversITY PostGRADUATE MepicaL Scuoor, New York, N. Y. 


Course No. 481 in occupational medicine will be given by the New York Uni- 
versity Postgraduate Medical School, September 8-November 10, 1961. Tuition fee 
is $375, field expenses, $25. 

Further information can be obtained by writing the Office of the Associate Dean, 
New York University Post-Graduate Medical School, 550 First Avenue, New York 
16, N. Y. 


AMERICAN CoLLEGE oF CHEST PHYSICIANS 


The Council cn Postgraduate Medical Education of the American College of 
Chest Physicians will present the following postgraduate courses during 1961: 


July 24-28 CARDIOPULMONARY PROBLEMS IN CHILDREN. Brown Hotel, 
Denver, Colo. 
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Sept. 25-29 INDUSTRIAL CueEst DisEases. Warwick Hotel, Philadelphia. 
Oct. 23-27 CLINICAL CARDIOPULMONARY PuystoLocy. Sheraton-Chicago 


Hotel, Chicago. 


Nov. 13-17 ReceENtT ADVANCES IN THE DraGNOSIS AND TREATMENT OF 
Heart AND LunG Diseases. Park Sheraton Hotel, New York 
City. 

Dec. 4-8 RECENT ADVANCES IN DISEASES OF THE CHEsT. Statler-Hilton 


Hotel, Los Angeles. 


Tuition for each course is $75 for members of the American College of Chest 
Physicians and $100 for non-members. The fee includes attendance at the round 
table luncheon discussions. For further information write Executive Director, 
American College of Chest Physicians, 112 East Chestnut St., Chicago 11, III. 


INTERNATIONAL PsyCHOSOMATIC SEMINARS 


During the winter of 1954-55, with the introduction of the World Medical Asso- 
ciation and the American Psychiatric Association, Dr. J. L. McCartney was extended 
invitations to give lectures and clinics in twenty-five different ports visited by the 
American President Lines. A similar cruise is to be taken during the winter of 
1962-63, and physicians interested in sharing their professional experience with prac- 
titioners around the world will be welcome to take part in the International Psycho- 
somatic Seminars. The plan is to leave New York in October or November, 1962, 
and a teaching seminar will be held in every port visited. Ample time will be allowed 
for sightseeing. Reservations will have to be made well in advance, but if a sufficient 
number of qualified persons volunteer their services, then further Psychosomatic 
Seminars will be organized. 

For further information write James L. McCartney, M.D., 223 Stewart Avenue, 
Garden City, N. Y. 


EXAMINATIONS AND LICENSURE 


AMERICAN Boarp OF PsycHIATRY AND NeEuro.ocy: Chicago, Oct. 9-10, 1961. Sec., 
David A. Boyd, Jr., 102-110 Second Ave., S. W., Rochester, Minn. 


MEDICAL PERIODICALS FOR THE WorLD MEpICcAL ASSOCIATION 


The World Medical Association is requesting that American physicians help to 
provide medical periodicals and books to foreign libraries, medical groups, and hos- 
pitals. It is requested that interested physicians provide the W. M. A. with the names 
of the periodicals which they are willing to send regularly overseas. Wrappers 
addressed to a foreign physician in need of a particular publication will be furnished 
the donor. For further information please write: World Medical Association, U. S. 
Committee, Inc., 10 Columbus Circle, New York 19, N. Y. 
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LEUKEMIA RESEARCH SCHOLARSHIPS 


A program of long-term support for career investigators in leukemia research 
has been announced by The Leukemia Society. From five to ten Leukemia Society 
scholars will be selected in 1961 to receive awards ranging from $50,000 to $75,000 
a year. The scholars will receive support from the society for a period of five years 
at salaries from $10,000 to $15,000 per year. Scholars will be nominated by the heads 
of medical schools and research institutes and will be chosen by the society’s advisory 
board. Interested physicians should contact Mr. Richard Mitchell, National Di- 
rector, The Leukemia Society, 405 Lexington Avenue, New York 17, N. Y. 


Cuest Puysic1ans EstasLisH Funp To Assist CUBAN MEMBERS 


At a meeting of the Board of Regents of the American College of Chest Physi- 
cians held in Washington, D. C., November 28, 1960, a resolution was adopted to 
establish a relief fund for Cuban members of the College who have been temporarily 
exiled from their country. The Board of Regents voted to contribute $5,000 to 
launch the fund, and contributions are being solicited from College members and 
others who are interested. The Cuban Chapter of the College was founded in 1940, 
and now has 74 members. ; 

For further information, write Executive Director, the American College of Chest 
Physicians, 112 E. Chestnut St., Chicago 11, IIl. 


OTHER ANNOUNCEMENTS 
ONE-YEAR ADVANCED TRAINING FOR PHYSICIANS 
Oak Rupce INstiITUTE oF NucCLEAR STUDIES 


The Oak Ridge Institute of Nuclear Studies announces a one-year advanced 
training program for physicians. Activities include patient care and clinical training 
in uses of radioisotopes as tracers and therapeutic agents. Teaching rounds are 
conducted three times each week. Opportunities for participation in research are 
offered. Residency is approved by the American Medical Association for one-year 
basis credit in internal medicine. 

Applicants must have completed, with distinction, an internship and at least two 
years’ approved training in internal medicine. Salary is $5,400 annually, which is 
subject to social security and income tax deductions. The hospital does not have 
facilities for residents’ room and board. 

The program includes the four-week basic course in radioisotope technics offered 
by the Institute’s Special Training Division; the usual fee for the course is waived 
and physicians receive their regular salary while attending the course. 

Forms for making application for these programs are available from Ralph M. 
Kniseley, M.D., The Medical Division, Oak Ridge Institute of Nuclear Studies, Post 
Office Box 117, Oak Ridge, Tenn. 


UNIversity oF CoLorapo ScHooLt or MEpIcINE ANNOUNCES 
CocHEMS COMPETITION 


The University of Colorado School of Medicine announces the Cochems Com- 
petition, funds for which were provided in the will of the late Mrs. Jane Nugent 
Cochems. A prize of $2,500 will be awarded to the author of the best paper on the 
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subject, “The Diagnosis, Etiology and Treatment of Thrombophlebitis.” The com- 
petition is open to all physicians, and entries must be received, in triplicate, on or 
before October 1, 1961. 

The Colorado National Bank of Denver, Trustee under the will of Jane Nugent 
Cochems, has requested the Dean of the University of Colorado School of Medicine 
to conduct the competition. The judges, appointed by him, are Dr. Michael E. 
DeBakey, Professor and Head of the Department of Surgery, Baylor University 
College of Medicine, and Dr. Sol Sherry, Professor of Medicine, Washington Uni- 
versity School of Medicine. 

Papers submitted in the competition may not be published until after the winner 
of the competition has been announced. At that time, the winning paper and all 
others may be published at the discretion of individual authors. It should be noted, 
however, that those involved in conducting the competition will not assume any 
responsibility for submitting manuscripts for publication nor for any costs incident 
thereto. The winning paper, if published, must carry the designation, “Awarded the 
Jane Nugent Cochems Prize.” 

Questions regarding the competition and all manuscripts should be directed to 
Dr. Robert J. Glaser, Vice-President for Medical Affairs and Dean of the University 
of Colorado School of Medicine, University of Colorado Medical Center, 4200 East 
Ninth Avenue, Denver 20, Colorado. 


MeEpIcAL RESEARCH FELLOWSHIPS AND GRANTS 


The Life Insurance Medical Research Fund is now receiving applications for 
two types of awards to be available July 1, 1962, as follows: (1) Until October 1, 1961, 
for postdoctoral research fellowships. Candidates may apply for support in any field 
of the medical sciences. Preference is given to those who wish to work on funda- 
mental problems, especially those related to cardiovascular function or disease. 
Minimum stipend $4,500 with allowances for dependents and necessary travel; (2) 
Until November 1, 1961, for grants to institutions in aid of research on cardio- 
vascular problems. Support is available for physiological, biochemical, and other 
basic work broadly related to cardiovascular problems as well as for clinical research 
in this field. Further information and application forms may be obtained from the 
Scientific Director, Life Insurance Medical Research Fund, 1030 East Lancaster 
Avenue, Rosemont, Penna. 


Fourth ANNuAL MMM Awarps For MeEpICcAL WRITING 


The Editors of Modern Medical Monographs announce the 1961 competition for 
unpublished manuscripts on clinical subjects in the field of internal medicine. The 
purpose of these annual awards, which are known as the Modern Medical Monographs 
Awards, is to stimulate young physicians to communicate their work in the classical 
form of the monograph and to achieve high standards of medical writing. 

The first prize is $500. In addition, the authors of other top-ranking manuscripts 
which are found suitable will be offered a contract for publication of their work as 4 
book in the series Modern Medical Monographs under standard royalty arrangements. 
The generosity and cooperation of Dr. Henry M. Stratton, President, Grune & Strat- 
ton, Inc., publishers of the series, have made these awards possible. 

The entries will be judged for style and clarity of expression by a committee of 
the American Medical Writers’ Association, and for clinical interest and scientific 
value by the Editors and Advisory Board of Modern Medical Monograps. 
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Following are the rules of the competition: 


1. The author must be a graduate physician, less than 40 years of age. 

2. Manuscripts (including illustrations, if any) should be submitted in duplicate 
(original and one copy) by registered mail, postmarked no later than December 1, 
1961, to Irving S. Wright, M.D., 450 East 69th Street, New York 21, N. Y. 

3. The manuscript, including the bibliography, must consist of not less than 130, 
or more than 200, double-spaced typewritten pages with one-inch margins, and not 
more than 30 illustrations (pictorial charts, drawings, diagrams, or photographs). 

4. Fishbein’s book, Medical Writing (3rd Ed.), should be followed in preparation 
of the manuscript, use of abbreviations, etc., and bibliographic form. 
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For matched tubular diuresis 


HYDROCHLOROTHIAZIDE 


IN BOTH PROXIMAL AND DISTAL SEGMENTS 


ALDACTONE® spironolactone) 


acts mainly in the proximal segments 
of the renal tubules. 


NEW 


ALDACTAZIDE now Offers physicians the only 
therapeutic preparation to provide positive 
diuretic activity in both the proximal and the 
distal segments of the renal tubules. 

Hydrochlorothiazide exerts a well- 
known, vigorous diuretic action in the 
proximal segment of the renal tubules. The 
Aldactone component of Aldactazide 
specifically blocks the sodium-retaining and 
potassium-excreting effect of aldosterone in 
the distal segment. 

This combined control provides true 
multiple diuretic effects for optimal relief of 
edema and ascites in patients requiring 
prompt, maximal control, and in those whose 


acts mainly in the distal segments of 
the renal tubules. 


(brand of spironolactone with hydrochlorothiazide) 


edema and ascites are resistant to single diu- 
retics. Further, the potassium-saving activity 
in Aldactazide largely or wholly offsets the 
danger of potassium loss which thiazide diu- 
retics induce. 

The usual adult dose of Aldactazide is one 
tablet four times daily, although dosage may 
range from one to eight tablets daily. 

Aldactazide is supplied as compression- 
coated white tablets, each tablet containing 
75 mg. of Aldactone (brand of spironolac- 
tone) and 25 mg. of hydrochlorothiazide. 

SEARLE « co. 
CHICAGO 80, ILLINOIS 
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Ann Woodward 
Director 


As in Any 

Other Specialty — 
There is no Substitute 
For Experience in Fill- 
ing Medical Positions 


Back Issues of 


lowing issues: 
Vol. 53, No. 1—July, 1960 


SAY you face an urgent need for a young, well trained associ- 
ate in your growing practice. You have cast about among Vol. 53, No. 2—August, 1960 
your acquaintanceship, consulted educational sources: no satis- 
factory applicant “turns up.” . . . You check the calendar, Vol. 53, No. 3—September, 1960 
find it crowding you, shade your standards a little. 
Vol. 53, No. 4—October, 1960 
Then you reason, logically enough, that personnel finding, 
like any branch of medicine, is a specialty. Thereupon t 
to ethical personnel bureau— our stock has become completely 
or instance, the ward Bureau. exhausted. 
matic search and _ notificat: in t 
tematic search and notiication sevice places you in touch | | We will pay $.75 for good used 
All the way, long experience in medical personnel finding and cop: ies. 
Screening save your time, provides a broader field of candidates, 
aids in pinpointing your final choice. The above issues will not be pur- 


unless they appear in later ads. 


O O DWA R D Address Journals to: 


iMEDICAL PERSONNEL BUREAU E. C. Rosenow, Jr., M.D., 
Executive Director 


Founders of. the cor Hig to 
prifussion 4200 Pine Street Philadelphia 4, Pa. 
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URGENTLY NEEDED 
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Due to a large demand for the fol- 


chased after September 30, 1961, 


Quality with Economy 


Clinically proved oral 
penicillin therapy that 
costs your patients less 


PENTIDS 


Squibb Penicillin G Potassium 


Available in these convenient dosage forms: Pentids 
‘400’ Tablets (400,000 u.) + Pentids ‘400’ for Syrup 
(400,000 u. per 5 cc. when prepared) + Pentids Tablets 
(200,000 u.) + Pentids for Syrup (200,000 u. per 5 cc. 
when prepared) + Pentid-Sulfas Tablets (200,000 u. 
, with 0.5 Gm. triple sulfas) + Pentid-Sulfas for Syrup 
(200,000 u. with 0.5 Gm. triple sulfas per 5 c. when 
prepared) + Pentids Capsules (200,000 u.) + Pentids 
Soluble Tablets (200,000 u.) 


> SQUIBB 
Y Squibb Quality — 
the Prices Ingredient 


‘PENTIDS’® ANO ‘PENTIO’® ARE SQUIBB TRADEMARKS, 
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BRONCHIAL MARKED INCREASE IN VITAL CAPACITY...” 


objective evidence of relief 


oe Dexamethasone produced moderate to excellent improvement in 85 per cent of 143 


patients with bronchial asthma and pulmonary emphysema. Objective evidence 
of antiasthmatic effects: “Marked Increase in Vital Capacity and Maximum Breathing 
Capacity”’*.. .“‘Increased Efficiency in The Air Flow Dynamics of Maximal Cough.”* 
Supplied: as 0.75 mg. and 0.5 mg. scored, pentagon-shaped tablets in bottles of 100. Also available 


as Injection DECADRON Phosphate and new Elixir DECADRON. Additional information on DECADRON 
is available to physicians on request. DECADRON is a trademark of Merck & Co., Inc. 


*Bickerman, H. A., et al: Physiologic and steroid therapy in respiratory discase, 
Scientific Exhibit, A.M. A. Convention, Atlantic City, N. J., June 8-12, 1959. 


GD Division or Merck & Co. INC., West Poin, Pa. 


Decadron 


TS MORE PATIENTS MORE EFFECTIVELY 
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10:00 


CONVENIENT, LONG-ACTING 


the predictable, specific agent to 
relieve anxiety and tension 
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The average adult daily dose is 1 capsule twice a day although a dosage range up to 2 capsules twice a 
day may be required by certain patients. Supplied: 400 mg. capsules. 

For further information on limitations, administration and prescribing of EQUANIL L-A, see descriptive 
literature or current Direction Circular. Wyeth Laboratories Philadelphia 1, Pa. 
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just one tablet of Midicel = 
provides continuous, effective 
blood levels for 24 hours 


Because many patients need take only 1 tablet daily, therapy with 


MIDICEL is convenient and economical. It is also advantageous - 
then 25 mg. per Kg. daily. Total dose in children, however, should 


exceed lower dosage limits for adults. Precautions: Com 


since the possibility of omitted doses is reduced. Rapidly 
absorbed and slowly excreted, MIDICEL assures dependable bac- 
teriostatic action in urinary tract infections, certain respiratory 
infections, bacillary dysenteries, as well as surgical and soft- 
tissue infections caused by sulfonamide-sensitive organisms. 
And with MIDICEL, there is little likelihood of crystalluria because 
of its high solubility and low dosage. 


MIDICEL (sulfamethoxypyridazine, Parke-Davis), 
6-methoxypyridazine. Tablets of 0.5 Gm.; Suspension, each cc. 
containing 50 mg. of sulfamethoxypyridazine as the N'-acetyl 
‘derivative. indications: Gram-negative and gram-positive infec- 
tions such as urinary tract, respiratory, and soft-tissue infections 
and bacillary dysenteries. Dosage: Orally once a day until 
asymptomatic for 48 to 72 hours. Adults:—1 Gm, initially, fol- 
towed by 0.5 Gm. daily thereafter or 1 Gm. every other day. In 
-severe infections, not to exceed 2 Gm. the first day, then 0.5 


and for children... Midicel Acetyl Suspension (N' acetyl 
ridazine, Parke-Davis) - delicious butterscotch flavor. only one dose aday 


in sulfa therapy 
RELEASE YOU 
PATIENT FROW 


~ to 15 Gm, daily according to weight of patient and severity of 2 100, and 1,000. 


per Kg. daily. In severe infections, up to 50 mg. per Kg. initial 


tinue daily doses higher than 0.5 Gm. no longer than three to 

five days without checking for blood levels above therapeutic 
range. Maintain adequate fluid intake during therapy and for 
48 to 72 hours afterward. Until further definitive information is 
available, MIDICEL, in common with all sulfonamides, is contra- 
indicated in the premature and newborn infant. Contraindicated 
in patients with a history of sulfa sensitivity. MIDICEL is not 
recommended for meningocogeal infections. Side Effects: @ 
Anorexia and lassitude may occur as may reactions such as drug 7% 
fever, rash, and headache, all of which are indications for dis- 
continuing the drug. Leukopenia has been reported. Periodic 
blood counts are advised. Patients with impaired renal function 
should be followed closely since excessive accumulation may 
occur. AVAILABLE: Quarter-scored tablets of 05 Gm., ae of 
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for controlled 
therapeutic 
nutrition during hospitalization and 
throughout convalescence 


SUSTAGEN 


Complete therapeutic nutriment 


to supply all or part of the 


patient’s nutritional requirements 


For the undernourished geriatric patient admit- 
ted to the hospital, Sustagen supplies a therapeutic 
diet of carefully controlled, essential nutrients 
to promote good nutrition and hasten convales- 
cence.!2 Ideal when tube feeding is necessary,' 
Sustagen is palatable to patients as a beverage.* 


in the home... 

During his convalescence at home, the older pa- 
tient who continues to receive Sustagen is more 
likely to hold or increase his nutritional gains. 
Each glassful you specify adds 390 calories to his 
diet, including 23.5 Gm. protein, 3.5 Gm. fat, 
and 66.5 Gm. carbohydrate—plus important 
quantities of all essential vitamins and minerals. 


references 
(1) Pareira, M. D., et al.: J.A.M.A. 156:810-816 (Oct. 30) 1954. 
(2) Winkelstein, A.; Am, J. Gastroenterol. 27:45-52 (Jan.) 1957. 
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To lift depression 


Marplan covers the broad range of depressive states, including seemingly mild but pro- 
gressively deteriorating conditions, many “masked” depressions, suicidal ideation, as 
well as depressions necessitating hospitalization. It increases accessibility of the with- 
drawn or regressed individual, improving rapport between physician and patient. 
Where prior therapy has failed, Marplan often produces dramatic results. Prompt social 
recovery, €.g., was achieved with Marplan in a “severe, chronic, obsessive-compulsive 
neurotic illness” of 20 years’ duration, disabling the patient for 12 years; previo.s treat- 
ment had included tranquilizers and ECT.® 


A single agent, with two distinct primary 
effects, for two important clinical indications 


Marplan 


a happy balance of potency/safety 


To control pain in “difficult” cases of angina pectoris 


Marplan prevents anginal pain,!-3. increases exercise tolerance24.5 and reduces nitro- 
glycerin requirements.2-3 It is designed for use on a continuous schedule by patients with 
moderately severe to intractable angina pectoris. 

Marplan improves the mental climate: Not only could anginal patients placed on Marplan 
“,.do more than formerly .. .’’4 but they also felt better, were more alert, more cheer- 
ful.2.4 The loss of pain as a warning signal against undue exertion may be balanced by \ 
close patient supervision, strict guidance, and by maintaining all restrictions of activity 
in force prior to Marplan therapy. 


Marplan has been shown to be considerably more potent than certain other amine oxidase 
regulators. One might expect such potency to be associated clinically with increased side 
effects. Actually, Marplan strikes a happy balance of potency and safety, exhibiting a 
marked decrease in certain of the hydrazine side reactions; there have been no reports of 
hepatitis attributable to Marplan. Nevertheless, all precautions set forth in the product 
literature should be strictly observed. 


Consult literature and dosage instructions, available on request, before prescribing. 


Selected bibliography from 38 published papers: 1. W. Hollander and R. W. Wilkins, in J. H. Moyer, Ed., Hypertension, Philadel- 
phia, W. B. Saunders Co., 1959, p. 399. 2. R. W. Oblath, paper read at American Therapeutic Society, 60th Annual Meeting, Atlantic 
City, N. J., June 6, 1959. 3. N. Bloom, Virginia M. Month., 87:23, 1960. 4. G. C. Griffith, Clin. Med., 6:1555, 1959. 5. G. C. Griffith, 
Dis. Nerv. System, 21:(Suppl.), 101, 1960. 6. L. Alexander and S. R. Lipsett, Dis. Nerv. System, 20:(Suppl.),.26, 1959. 


MARPLAN® — 1-benzyl-2-(5-methyl-3-isoxazolylcarbonyl) hydrazine 
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3) Division of Hoffmann-La Roche Ince. 
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NEW... 


arapid slide screening test for 


| Systemic Lupus Erythematosus 


: This simple test has demonstrated a high degree of specificity for the antinuclear 
factors associated with systemic lupus erythematosus (SLE). Latex-Nucleopro- 
tein Reagent (prepared from polystyrene latex and desoxyribonucleoprotein) 
reacts clearly and speedily with one drop of serum from patients with active SLE. 
It does not react with serum from patients with classic rheumatoid arthritis. 


In addition to helping differentiate SLE from other collagen diseases, LE-TEST 
is particularly useful as an aid in ruling out SLE as the cause of unexplained or 
non-specific signs and symptoms. 


LE-TEST is now available for your laboratory. 


Hyland Laboratories 


4501 Colorado Blvd., Los Angeles 39, Calif. 
Branch office: 160 Lockwood Ave., Yonkers, N.Y. 


Other Hyland latex-fixation rapid slide screening tests: RA-TEST® for detec- 
tion of rheumatoid factor in rheumatoid arthritis;GG-TEST® for detection of 
- agammaglobulinemia;CR-TEST® for detection and quantitation of C-reactive 
protein; FI-TEST® for detection of hypofibrinogenemia;TA-TEST® for detec- 
tion of thyroglobulin autoprecipitin associated with Hashimoto's thyroiditis; 
Latex-Trichina Reagent, for detection of trichinosis. 


| 
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ANNOUNCING 
NEW 10th EDITION of 


THE 
MERCK MANUAL 


of DIAGNOSIS and THERAPY 


The new MERCK MANUAL is 
thoroughly in step with recent di- 
agnostic and therapeutic develop- 
ments. It offers broadened coverage 
with the addition of 20 new sub- 
jects. Each of its 21 main sections 
has been updated. As with previ- 
ous editions dating back 60 years, 
the book’s objective is to provide 
the medical and allied professions 
with a current reference so as to 
facilitate accurate diagnosis and 
promote the employment of effec- 
tive treatment. 


Much New Material Added 


A wide variety of disorders, not 
covered previously, appear in the 
new Tenth Edition. Disturbances 
in inorganic metabolism, dental 
and oral devel: *mental defects, 
the malabsorption syndrome; 
group A streptococcal infections, 
toxoplasmosis, pulmonary granu- 
lomatoses, newly recognized viral 
diseases, and genetic metabolic 
anomalies are all included. 

Other revisions deal with the care 
of normal newborns and preschool 
children; antihistamine, thrombo- 
lytic, diuretic, and psychopharma- 
cologic therapy; the dermatitides; 
resuscitation methods; tubeless gas- 
tric analysis, rheumatoid arthritis 
tests, identification of tumor cells 
in body fluids, the diagnostic use of 
radioisotopes, and many others. 
More than 100 authorities in vari- 
ous fields of medicine served as 
authors or consultants in the hand- 
book’s preparation. Several hun- 
dred prescriptions are included 
along with nine special therapy 
chapters—grouped in one section 
categorized according to clinical 
indications and mode of action. 
The Merck Manual is published by 
Merck Sharp & Dohme Research 
Laboratories, Division of Merck & 
Co., Inc., as part of a program 
of service to the medical and al- 
lied professions, 


Contains 1900 pages, 384 
chapters; thumb-indexed; 
size 414” x 634”; blue, gold- 
stamped Fabrikoid® binding. 
De luxe, gold-edged edition 
also available. 


USE COUPON TO PLACE YOUR ORDER NOW 


MERCK & CO., INC., Rahway, New Jersey, Dept. AI-6 
Please send me a copy of the new 10th Edition of The Merck 
Manual. I will pay for book or return it within 30 days after receipt. 
(0 Regular edition $7.50 [) De luxe edition $9.75 

(0 I enclose check for cost of book. 

0 Bill me for cost of book. 


City, Zone, State 
PLEASE PRINT CLEARLY 
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brand of chlorthalidone 


Longer action! provides smooth, evenly-sustained therapeutic effect.2 m Potent 
antihypertensive properties facilitate effective treatment of hypertension, frequently 
without auxiliary agents.? m Safeguards against significant potassium loss.’ m Inten- 
sity of saluretic action enables liberalization of dietary salt restriction.? m Simplified 
dosage schedule affords economy of maintenance on just 3 doses per week? 


References: 1. Ford, R. V.: Current Therap. Research 2:347, 1960. 2. Fuchs, M., and others: Current Therap. Research 

2:11, 1960. 3. Ford, R. V.: Connecticut Med. 24:704-707, (Nov.) 1960. 4. Ford, R. V.: Texas State J. Med. 56:343, 1960 

Detailed literature available on request. 

Hygroton®, brand of chlorthalidone, is available as white, single-scored tablets of 100 mg. Geigy 
HY573-61 


Geigy Pharmaceuticals, Division of Geigy Chemical Corporation, Ardsley, New York 
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quality with economy 


clinically proved oral penicillin therapy that costs your patients less 


HK N TI D S Available in these convenient dosage forms: Pentids 


Squibb Penicillin G Potassium 


‘400’ Tablets (400,000 u.) + Pentids ‘400’ for Syrup (400,000 u. per 5 cc. when prepared) + Pentids 


Tablets (200,000 u.) * Pentids for Syrup (200,000 u. per 5 cc. when prepared) * Pentid-Sulfas Tablets 
(200,000 u. with 0.5 Gm. triple sulfas) » Pentid-Sulfas for Syrup (200,000 u. with 0.5 Gm. triple sulfas 
per 5 cc. when prepared) + Pentids Capsules (200,000 u.) - 

Pentids Soluble Tablets (200,000 u.) 


For full information, SQUIBB 
Reference My Squibb Quality— 
“PENTIDG’@ AND ‘PENTIO“® ARE SQUID TRADEMARKS. the Priceless Ingredient 


Please Mention this Journal when writing to Advertisers 
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CHLORAMBUCIL (tormerty known as ¢. 1348) 


FOR CHRONIC LYMPHOCYTIC LEUKEMIA 


A derivative of nitrogen mustard, it has provided amelioration of follicular lym 
phoma, lymphocytic lymphoma with or without leukemia, and Hodgkin’s diseage, 


Sugar-coated Tablets of 2 m 


BUSULFAN 


FOR CHRONIC MYELOCYTIC LEUKEMIA 


‘Myleran’ has been reported to induce remissions, lasting up to two years, in 
myelocytic leukemia. In addition to the decrease in total white cell count ands 
selective reduction of immature myeloid cells, it usually gives, early after its ad 
ministration, a rise in hemoglobin level and pronounced subjective improvemel 


Tablets of 2 ap 


MERCAPTOPURINE 


FOR ACUTE LEUKEMIA AND CHRONIC MYELOCYTIC LEUKEMIA 


‘Purinethol’ provides worth-while temporary remissions, either partial or complete, 
in a high percentage of patients. In general, a higher proportion of children tha 
adults with acute leukemia respond favorably. 

: Tablets of 50 mg 


Facilities for complete and frequent blood counts must be available for patientt 
receiving ‘Leukeran’, ‘Myleran’ or ‘Purinethol’. 
Fall information about these products will be sent on request. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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Everyday practice report: 


Following initial clinical investigational 
work, Forhistal was sent to physicians 
throughout the country for evaluation as an 
antiallergic and antipruritic agent in every- 
day practice. Results in 6181 cases have now 
been analyzed. In 3419 cases in which a 
comparison was made, Forhistal was judged 


better than previous therapy in 7 out of. 


10 patients. Information about the inves- 
tigational work done previously is being 
mailed to you separately and is also avail- 
able on request. 


SUPPLIED: Tablets, 1 mg. (pale orange, 

scored). Lontabs, 2.5 mg. (orange). Syrup (pink), 
containing 1 mg. Forhistal maleate per 5-ml. 
teaspoon. Pediatric Drops (pink), containing 

0.5 mg. Forhistal maleate per 0.6 ml. 


For complete information about Forhistal (including dosage, 
Cautions, and side effects), see Physicians’ Desk Reference 


or write CIBA, Summit, N. J. 


FORHISTAL® maleate (dimethpyrindene maleate CIBA) 
LONTABS® (iong-acting tablets CIBA) 


For allergy 
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Forhistal 
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SDPeading 
Pattern of 
therapeutic 
success 
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A rewarding approach to the 
emotional and somatic manifestations 
of anxiety, agitation and tension, 
Librium therapy is now being utilized 


8 
e 
e 
® 


| 
| 
| 


in many different areas of general 
e®eeee-s. Librium-treated cases, as well as 
testimony to this spreading pattern 
eeeee« of therapeutic success. They 
corroborate observations, gained over 
a span of more than three years, 
e clinically in a class by itself. 
eo eeeee. Librium has been found of value 
associated with: 


e 

a 


personality disorders 


eve + gastrointestinal disorders 
e @ e®eeee gynecologic disorders 
ee psychiatric disorders 
Consult literature and dosage 
ee eee # * information, available on request, 


LIBRIUM 
THE SUCCESSOR T0 
THE TRANQUILIZERS 


LIBRIUM® Hydrochloride 
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NEW 


comprehensive 
digestant 
with the 
most 
potent 
enzyme 
available 
for 
digestion of 


—also unsurpassed potency for digestion of starch, protein and cellulose 


—the only digestant with Lipancreatin,* proven superior to Pancreatin N.F. 
—the only digestant with fat-splitting lipase activity 12 times as great as 
that of Pancreatin N.F. 


When the question is digestion because of your patient’s inability to handle fat, starch, protein 
or cellulose, you can provide dependable relief with CoTazyM-B, which contains the essential 
pancreatic enzymes lipase, trypsin and amylase, plus bile salts and cellulase. A daily dose of 
6CotazyM-B tablets is sufficient to emulsify and digest 50 Gm. of dietary fat, and to digest all of 
the protein and starch in a typical diet (100 Gm. protein, 250 Gm. starch) and 480 mg. cellulose. 
Dosage: 1 or 2 tablets with water just before each meal. 


Suppl: Bottles of 48 tablets. | 


Write for samples and comprehensive literature. 
m(O ORGANON INC., West Orange, New Jersey 


Significance of Lipancreatin (Pancreatic Enzymes Concentrated ‘Organon’) 
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In urinary tract infection 


NEW 
‘THIOSULFIE-A FORTE 


sulfamethizole with phenylazo-diamino-pyridine HCI 


alleviates the pain 


controls the infection 


“THIOSULFIL”-A FORTE combines the sulfonamide specific for urinary tract] 
infection with a potent analgesic for prompt, soothing relief of local discomforty 


Recommended in acute urinary tract infection, such as cystitis, urethritis, pyelitis, pyelonephritis, andy 
prostatitis due to bacterial infection amenable to sulfonamide therapy. “Thiosulfil” has been effectiver 
against the following urinary pathogens: Proteus vulgaris, Pseudomonas aeruginosa, Escherwaiga 
coli, Streptococcus fecalis, Escherichia intermedium, and Aerobacter aerogenes. In individual caseg™ 
sensitivity of the organisms may vary. Sensitivity tests, preferably by the tube dilution method, 
should be done first, for guidance as to alternate therapy in case “Thiosulfil”-A Forte does not 
control the infection. 


USUAL DOSAGE: Adults: 2 tablets, four times daily. 

Children: (9 to 12 years): 1 tablet, four times daily. 
WARNING: Due to the high solubility in body fluids of “‘Thiosulfil” and its acetyl form, the hazards 
of renal tubule obstruction are minimized. The usual precautions exercised with sulfa drugs gener- 
ally should, however, be observed. In those rare instances where exanthemata, urticaria, nausea, 
emesis, fever or hematuria, are encountered, administration should be discontinued. 
CONTRAINDICATIONS: (1) a history of sulfonamide sensitivity and (2) due to the phenylazo- 
diamino-pyridine HCl component, renal and hepatic failure, glomerulonephritis, and pyelonephritis 
of pregnancy with gastrointestinal disturbances. 
SUPPLIED: “Thiosulfil”-A Forte—No. 783: Each tablet contains sulfamethizole 0.5 Gm., and 
phenylazo-diamino-pyridine HCI 50.0 mg., in bottles of 100 and 1,000. 
also available: “Thiosulfil”-A—No 784: Each tablet contains sulfamethizole 0.25 Gm., and phenylazo-di- 
amino-pyridine HCl 50.0 mg., in bottles of 100 and 1,000. 
USUAL DOSAGE: Adults: 2 tablets, four times daily. Children: (9 to 12 years): 1 tablet, four times daily. 


AYERST LABORATORIES 


NEW YORK 16, N. Y.e MONTREAL, CANADA 


6122 


Please Mention this Journal when writing to Advertisers 


| 
4 
| 
| q 
| 
i 
aia 
; 
| 
| 
| 
{ 
| 
n 
{ 
| \ a 


NAGE 


Donnatal® with Kaolin and Pectin compound 


DONNAGEL’s comprehensive antidiarrheal formulation gives 
the green light to normal activity, through its fast and dependable 
control of intestinal hypermotility. 

Each 30 cc. (1 fl. oz.) of Donnacet contains: 
6.0Gm. Natural belladonna alkaloids: 
hyoscyamine sulfate 
atropine sulfate.................. 0.0194 mg. 
hyoscine hydrobromide 


“OONNAGEL plus sulfate (as neomycin 210 meg.) per 30 cc. 
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, and 
daily. also available 
Am 
DONNAGEL plus powdered opium 
4 mg. per fl. oz. (equivalent to pa 2S | 
_ This is the usual adult dose, 


controls the acutely agitated patient 


SPARINE is a Versatile agent for the control of acute manifestations 

of severe mental and emotional disturbances. 

Indicated for the prompt management of your patients displaying: 

e central nervous system excitation, apprehension, or acute 
agitation 

e postalcoholic syndrome, including delirium tremens and acute 
hallucinosis 

e symptoms of drug withdrawal 

e anxiety, pain, nausea, vomiting, hiccups during medical 
emergencies 

With SPARINE in your bag, you are always prepared to cope 


- with emergencies such as acute alcoholism and severe emotional 


disturbances. Useful in maintaining control. 
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Detailed Information on 


SPARINE” 


HYDROCHLORIDE 
Promazine Hydrochloride, Wyeth 
SPaRINE effectively controls central nervous system excitation, allays 
apprehension and anxiety, calms the agitated patient and is a useful 


tons adjunct to the management of mental and emotional disturbances. 
It is effective in the management of alcohol-induced syndromes 

. (delirium tremens, acute hallucinosis, acute tremulousness, inebria- 
ying: tion) as well as the withdrawal symptoms of drug addiction. Both 
acute and chronic psychiatric illnesses respond to SPARINE therapy. 

acute SPARINE has been found to be useful in the management of nausea 


and vomiting of either central nervous system or gastric reflex 

Origin, SPARINE effectively facilitates the action of analgesics and 

acute _ eentral nervous system depressants. It has been used as an adjunct to 

- gurgical sedation, allaying apprehension and reducing the dosage 

requirements for narcotics, analgesics and sedatives. SPARINE may 

be used as an aid in diagnostic and therapeutic regimens. Such non- 

specific symptoms as anxiety, pain, vomiting, nausea and hiccups 

~dical __ frequently make more difficult both diagnosis and therapy of organic 

disease. SpaRINE allays such symptoms without masking physical, 
- neurological or laboratory findings. 

- Directions: For maximal therapeutic benefit the amount, route of 


cope be administration and frequency of dose should be governed by the 
‘ional severity of the condition treated and the response of the patient. 
. Oral administration should be used whenever possible; parenteral 


administration should be reserved for uncooperative patients or 
when nausea and vomiting interfere with oral administration. 
SPARINE when used intravenously should not exceed a concentration of 
25 mg. per cc.; injection should be given slowly. Dilute 50 mg. per cc. 
concentration with equivalent volume of physiological saline before 
1.V. use. Avoid injection around or into the wall of the vein. Inject 
only into vessels previously undamaged by multiple injections 
trauma. 
In the management of acutely agitated patients, Sparine should be 
given I.V. in initial doses of 50 to 150 mg. If the desired calming 
effect is not apparent within 5 to 10 minutes, additional doses up to 
a total of 300 mg. may be given. (In the aeutely inebriated patient, the 
initial dose should not exceed 50 mg.) Once the desired effect is 
~ - obtained, SPARINE may then be given I.M. or orally in maintenance 
\ : doses of 10 to 200 mg. at four to six hour intervals. Jn /ess severe 
disturbances, initial oral therapy may be satisfactory. When tablet 
medication is unsuitable or refused, SparmNE Syrup may be used. 


As an antiemetic, usual dose is 25 to 50 mg. repeated at four to six 
hour intervals. When oral route is not feasible, 50 mg. I.V. or ILM. 
will usually control the symptom, but oral medication should be 
initiated as soon as feasible. In medical emergencies, to allay appre- 
hension and facilitate diagnosis or therapy, SPARINE should be given 
LV., I.M. or orally in 50 to 200 mg. doses. See direction circular for 
details. In the management of pain associated with malignancy or 
chronic disease, SPARINE may be administered orally or I.M. in 
- 25 to 50 mg. doses repeated at four to six hour intervals to allow for 
reduced dosage of analgesics. 
Precautions: Although rare, drowsiness, dizziness and transitory 
_ postural hypotension may occur. If a vasopressor drug is indicated, 


EN — norepinephrine is recommended, since SPARINE reverses the effect of 
g Agranulocytosis has been reported in only 18 cases in 
' about 314 million patients. If, however, signs of cellular depression 


gore throat, fever, malaise—become evident, discontinue SPARINE, 
check white blood cell count, and initiate antibiotic and other suit- 
able therapy if indicated. Seizures, reported as occurring during 
Sparine therapy, occur usually with rapid large increases in dose 
and at a daily dosage above 1 Gm. Caution must be exercised when 
\ administering Sparine to patients with a history of epilepsy. There 
| ‘ie are reports in the literature indicating that patients may develop 
i ri jaundice and/or liver dysfunction when taking promazine if they 
= rl have previously taken chlorpromazine even though they did not 
show jaundice during chlorpromazine therapy. Avoid perivascular 


extravasation or intra-arterial injection, as severe chemical irritation 

YDROCHLORIDE or inflammatory response may result. 
Because of its enhancing action on analgesics and central nervous 
system depressants, give them only in reduced dosage with SPARINE. 
- Do not use in comatose states due to central nervous system depres- 
sants (alcohol, barbiturates, opiates, etc.), Use with caution in 
patients with cerebral arteriosclerosis, coronary heart disease, or 
other conditions where a drop in blood pressure may be undesirable. 


For further information on prescribing and administering SPARINE, 
see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 
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Homatropine, plus 


TABLETS 
fills the gap. 
between 
mild oral and 
potent 


parenteral 
analgesics’ 


acts in 5-15 minutes 
relief usually lasts 
6 hours or longer 

= toleration excellent. 
constipation rare 

= sleep uninterrupted 


Each Per 
contains 4.50 mg. dihydro- 
hydrox ycodeinone HCl, 


(warning: may be habit- 
forming), 0.38 mg. 
‘homatropine terephthalate, 
224 mg. acetylsalicylic 
acid, 160 mg. aceto-— 


LABORATORIES 
Richmag Hill 18, New York 


AVERAGE ADULT DOSE 
1 tablet every 6 hours 

May be habit-forming 
Federal law permits 

oral prescription 


Also Available 

For greate: 

flexibility in dosage - 
Percodan*-Demi: The complete 
Percodan formula, but wit’ 

only half the amount of salts 0° 

dihydrohydroxycodeinone 


and homatropine 

1. Blank. P.. and Boas, H.: Improves 
analgesia for moderate pain, Ann. Wes’ 
Med. & Surg. 6 376, 1952. 2. Bonica, J * 

- et al.: The management of postpar.~ 

pain with dihydrohydroxycode nor: 
(Percodan): Evaluation with codeine a: 
placebo, West. J. Surg. 65:84, 195° 

3. Cass, L. J., and Frederick, W. 5 

A controlled study in pain relief,-M. Times 

84.1318, 1956. 4. Chasko, W. J.: Pain- fre: 
dental surgery: Postoperative extens.” 

of the pain-free state, J. District ©’ 
Columbia Dent. Soc. 31:3, No. 5, 195 

5. Cozen. Office Orthopedics, ed! 
Philadelphia, Lea & Febiger, 1953, pp 1-- 
138, 145, 156. 234 6. Nicolson, W. P.. J’ 
and Skandalakis, J. E.: Control of postope’: 
pain, J.M A. Georgia 46:471. 1% 
7. Piper, C. E., and Nicklas, F. W.: 
for pain in industrial practice, Indust Meo 

23:510, 1954; abstracted, Clin. Med. 3:1008, 
Current M. Digest 22:135, No. 3. 
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no more 


therapeutic 


the original crystalline digitoxin 


NATIVELLE 


© You will find that Digitaline Nativelle, the original crystalline digitoxin, provides exactly 
§ the balanced, controlled maintenance dose you want for your cardiac patient. Its duration 
Sof activity is neither too short nor unduly prolonged, well suited to daily maintenance 
therapy. Its complete absorption and purity assure uniform potency, precision of dosage, 
® total utilization and effectiveness. A product of Nativelle, Inc. 


| Fougera & Company, Inc., Hicksville, Long Island, N. Y. 
after initial digitalization... 
a lifetime of balanced 


controlled maintenance therapy 
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AN AMES CLINIQUICK® 


CLINICAL BRIEFS FOR MODERN PRACTICE 
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DECHOLIN 


| when the patient 


_increased bile flow.. 


HOW MAY A PATIENT 4 


“Constant loss of bile relaxation 


BE REASSURED of sphincter of Oddi following cholecyst- 
THAT REMOVAL ectomy] reduces the amounts available 
OF HIS GALLBLADDER for lipid absorption after meals, with 


resulting clinical symptoms apparently 
WILL NOT SERIOUSLY relieved by bile acid) administration.” 


IMPAIR HIS DIGESTIVE Source: Popper. H.. and Schaffner, 
ABILITY? Liver: Structure and Function, New 


York, McGraw-Hill 1957. p. 309, 


He may be told that, among animals 

of similar dietary habits and digestive 

processes, some have a gallbladder 

and some do not. Among the ane 

herbivores, the cow and sheep have SPASINOLYSIS |. 

one, the deer and horse do not; DECHOLIN® WITH BELLADONNA 
among the omnivores, the mouse acid’ with belladonna, 
has one but the rat does not. - ae 


Source: Farris, J. M., and Smith, G. K.: 
M. Clin. North America 43:1133 (July) 1959. 


COMPANY, INC 
Elkhart « Indiana 
Toronto Canada 
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torestore hormonal balance... 


CORRECTIVE THERAPY Because Cytran con- 
tains the new progestin, Provera*, you can now 

| reach the probable cause of premenstrual 
tension—hormonal imbalance. The estrogen- 
progesterone ratio is adjusted to more normal 
premenstrual balance. Abdominal discomfort, 
shakiness, fatigue — symptoms incompletely 
controlled by mere symptomatic treatments — 
are often effectively relieved. 


to comfort the patient... 


SYMPTOMATIC THERAPY An effective diu- 

tetic (Cardrase*) and a mild tranquilizer 

(Levanil*) afford symptomatic relief during 

the time required to effect basic correction. 
f They also supplement the activity of Provera 

inthose patients in whom restoration of hor- 
5 Mone balance does not completely eliminate 
edema and anxiety/tension. 


Each tablet contains: 
Provera (medroxyprog 
Cardrase (ethoxzolamide) 
Levanil (ectylurea) 


Usual dosage: 1 to 2 tablets daily, 5-10 days before the period. 


2.5 mg. 
35 mg. 
300 mg. 


acetate) .... 


Supplied: As layered tablets in bottles of 20 and 100. 


Precautions: Side effects following the use of Cytran are rare. 
The patient should be observed for possible sensitivity to one 
or more of the components. Drowsiness, if seen, may be re- 
lieved by decreasing the dosage. 


Contraindications: Cytran should not be used in patients with 
abnormal uterine bleeding until malignancy and all other 
orgnnla pathologic conditions have been ruled out. Carbonic 

inhibitors should not be administered in the pres- 
of renal failure, hyperchloremic acidosis, Addison's 
disease, or any condition involving depressed sodium and/or 
potassium levels. Caution must be observed in the presence 
of symptomatic hepatic cirrhosis as acidosis may develop. 
Tranquilizing agents, generally, are not indicated in true 
depressive states without concomitant anxiety. 


TTRADEMARK TRADEMARK, REG. U.S. PAT. OFF. 


THE UPJOHN COMPANY ® KALAMAZOO, MICHIGAN 
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for optimal pressor response in 


INJECTION 


METARAMINOL 


offers a choice of routes... 


IN GRAVE EMERGENCIES 


time required to start an infusion 


IN LESS GRAVE EMERGENCIES 


intravenous infusion 


No sloughing or tissue necrosis reported when injected into pre- 


ferred veins of arm \ 


Easier maintenance of blood pressure at a constant level—fewer 


abrupt and excessive responses 


‘@ ready as quickly as a syringe can be filled—no need to take the 


® pressor effect in 1 or 2 minutes after direct intravenous injection 


a therapy can be initiated subcutaneously, intramuscularly, or by 


Balanced vasopressor, myocardium-stimulating effect 


Supplied: in 1-cc. ampuls and 10-cc. vials 
J.A.M.A. 170:1647 (Aug. 1) 1959 


(10 mg. per cc. present as the bitartrate). 
J.A.M.A. 172:154 (Jan. 9) 1960 


J.A.M.A. 171:1868 (Nov. 28)1959 Lancet 2:365-368 (Sept. 19) 1959 
Additional information on ARAMINE is available to the physician on request. 
ARAMINE is a trademark of Merck & Co., INC. 


Qo} MERCK SHARP & DOHME =» Division of Merck & Co., Inc., West Point, Pa. 
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Keliable 


PROFESSIONAL LIABILITY 
INDIVIDUAL INSURANCE 


Professional Protection Exclusively since 1899 


Operating in: California, Florida, illinois, Indiana, lowa, Kansas, Ken- 
tucky, Massachusetts, Michigan, Minnesota, Missouri, Nebraska, New 
Jersey, Ohio, Pennsylvania, Texas, and Wisconsin. 


SKIN 
DISORDERS 


RESPONSIVE TO 
TRIAMCINOLONE 9, 


“Triamcinolone has been shown to have more profound 
anti-inflammatory and antiallergic properties than pre- 
ceding corticosteroids.”* 


w enhanced anti-inflammatory, antipruritic, antiallergic 
effects m less gastrointestinal distress m may be of 
value when other corticoids have failed m virtually no 
mood changes, edema, sodium or water retention, or 
secondary hypertension YOUR 
Supply: Scored tablets of 1 mg., 2 mg. and 4 mg. Syrup, in 
120 cc. bottles, each 5 cc. teaspoonful containing 5.1 mg. 
triamcinolone diacetate providing 4 mg. triamcinolone. while it 


*Edelstein, A. J.: Pennsylvania M.J. 62:1831 (Dec.) 1959. 


For full information, see your Squibb Product Reference YOUR R 
or Product Brief. “‘KENACORT’® 18 A SQUIBB TRADEMARK, your pai 


Kenacort zz... 
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| Squibb Quality—the Priceless Ingredient 
Please Mention this Journal when writing to Advertisers Soma is 
i 
i : 1 TABLET 


Put your 
low-back patient 
back on the payroll 


Soma relieves stiffness 
—stops pain, too 
YOUR CONCERN: Rapid relief from pain for your 
patient. Get him back to his normal activity, fast! 


HOW SOMA HELPS: Soma provides direct pain relief 
while it relaxes muscle spasm. 


YOUR RESULTS: With pain relieved, stiffness gone, 
your patient is soon restored to full activity—often 
in days instead of weeks. 


Kestler reports in controlled study: Average 
time for restoring patients to full activity: with 
Soma, 11.5 days; without Soma, 41 days. (J.A. 
M.A. Vol. 172, No. 18, April 30, 1960.) 


_Soma is notably safe. Side effects are rare. Drow- 
siness may occur, but usually only in higher dosages. 
Soma is available in 350 mg. tablets. USUAL DOSAGE: 
1 TABLET Q.1.D. 


(carisoprodol, Wallace) 
@ Wallace Laboratories, Cranbury, New Jersey 
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The muscle relaxant with an independent pain-relieving action 


both are free of pain—but only one is on 


DILAUDID. 


(Dihydromorphinone HCl) 


swift, sure analgesia normally unmarred by nausea and vomiting | 


DILAUDID provides unexcelled analgesia in acute - ardiovascular conditions. Onset 
of relief from pain is almost immediate. The high therapeutic ratio of DILAUDID is 
commonly reflected by lack of nausea and vomiting—and marked freedam from 
other side-effects such as dizziness and somnolence. 


@by mouth g@byneedie @ by rectum 
2 mg., 3 mg., and 4 mg. 
May be habit forming—usual precautions should be observed as with other opiate analgesics. 


R KNOLL PHARMACEUTICAL COMPANY onance, new senss¥ 
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PYRIDIUM 


brand of phenylazo-diamino-pyridine HCl 


Two Pyridium tablets t.i.d. relieve the pain 
of urinary infection in only 30 minutes. Dur- 
ing the first 3 to 4 days of therapy, Pyridium, 
prescribed along with any antibacterial of 
your choice, will make your patient comfort- 
able until the antibacterial reduces inflam- 
mation and controls the infection. 

Griz 


AVERAGE Dose: Adults—2 tablets t.i.d. Children 9 to 
12 —1 tablet t.i.d. supptiep: 0.1 Gm. tablets, bottles of 
50. PRECAUTIONS: Pyridium is con- 
traindicated in patients with 
renal insufficiency and/or severe 
hepatitis. Full dosage information, 
available on request, should be 
consulted beforeinitiatingtherapy. onnis Pcains, 
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HOW MER/29 DIFFERS FROM OTHER CHOLESTEROL-LOWERING MEASURES 


specific, demonstrated inhibition 
of cholesterol biosynthesis... 


acetate 


acetoacetate 


mevalonic acid 


5-carbon unit (5 steps) 


Q 
= 
= 
® 
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lanosterol (3 steps) 


zymosterol 


site of MER/29 action 


_ cholesterol 


The primary, the only known action of MER/29 is to lower the total body pool of 
* sterols (serum and tissue); no effect on any other system or organ reported to date. 


“Using each patient as his own control, the peak total sterol radioactivity after 

* injection of mevalonic acid-2-C'* was compared on and off MER/ 29. As much 
as a 50 per cent inhibition on MER/ 29 was observed in some patients.” 
~Steinberg, D.; Avigan, J., and Feigelson, E. B.: Circulation 22:663 (Oct.) 1960. — 


3 “Studies of lipid metabolism have stressed the importance of cholesterol bio- 
* synthesis, as opposed. to cholesterol intake, in determining cholesterol balance.” 

—National Heart Institute: Diet, Hormones, and Atherosclerosis..., Bethesda, Md., U.S. National 

Institutes of 1958. 
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__...leading to specific, demonstrated 
_ advantages in cholesterol-lowering 
therapy particularly in patients with coronary artery 


disease, generalized atherosclerosis, and other 
conditions thought to be associated 
~ with abnormal cholesterol metabolism 


__ MER/29 REDUCES CHOLESTEROL IN AS MANY AS 8 OUT OF 10 

PATIENTS: MER/29 reduces both serum and tissue cholesterol without strict 
adherence to diet. Although some physicians prefer to use MER/29 in conjunction 
with controlled diets, cholesterol can be reduced successfully without such limitation. 


CONCURRENT BENEFITS REPORTED IN SOME PATIENTS: In patients 


with coronary artery disease, some of the concurrent benefits reported include decreased 


' incidence and severity of anginal attacks, improved ECG patterns, diminished nitro- 
glycerin dependence, and increased sense of well-being. 


-_ MER/29 HAS PRODUCED FEW SIDE EFFECTS, NO TOXICITY: Patients 

have been treated with MER/ 29 for continuous periods up to 19 months. In no case 
~ has there been evidence of serious toxic effects on the function of any vital organ 
- or system. Side effects (nausea, headache, dermatitis) are rare and have usually been 

associated with dosages greater than those recommended for effective therapy. 


MER/ 29 is compatible with other cardiovascular therapies. It can be used along with 
- measures which control anxiety, hypertension, obesity and other conditions associated 
__ with cardiovascular disorders. These include nitroglycerin, PETN, and anticoagulants. 
CAUTION: Since long-term MER/29 therapy may be necessary, periodic examinations, including 


liver function tests, are desirable. Also, since MER/29 inhibits cholesterol biosynthesis, and cho- 
lesterol plays an important role in the development of the fetus, the drug is contraindicated in 


pregnancy. 

" DOSAGE: One 250 mg. capsule daily, before breakfast. 

: SUPPLIED: Bottles of 30 pearl gray capsules. 

_ Complete bibliography and product information available on request. 


(triparanol) 


The Wm. S. Merrell Company 
Division of Richardson-Merrell Inc. 
Cincinnati, Obto Weston, Ontario Trademark: MER/29® 
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DORNWAL? IS THE TRANQUILIZER 
VERSATILE ENOUGH TO 
BE USED ALMOST ANYWHERE. 


Take, for instance, the woman in our picture, 
suffering from a really severe tension headache. 
Aspirin she has tried, of course; but suppose she’s 
called you and you prescribed Dornwal. What 
would you expect? 

First, let us say you told the druggist to indicate 
the dosage that our clinical research has shown 
is useful in these cases — 1 or 2 tablets t.i.d. In 
all probability, she would experience relief of pain 
and a general relaxation in less than an hour. If 
she is doing her housework, she could go on with 
it, because she wouldn’t get sleepy. 

Dornwal is one tranquilizer that doesn’t make 
people sleepy. It’s a tranquilizer pure and simple. 
Its effectiveness you will see clearly the next time 
you encounter a patient given to tension head- 
aches. Try Dornwal and see the results. 

Dosage: One or two 200 mg. tablets three times 
a day. Children, age 6 to 16, one or two 100 mg. 
tablets two times a day. 

Supplied: 200 mg. yellow scored tablets, and 100 
mg. pink tablets, each in bottles of 100 and 500. 
P.S. For the “‘Genericist,’’ Dornwal is amphenidone, 


No absolute contraindications to the use of Dornwal are known. 
There have been no reports or evidence of habituation, addic- 
tion or drug tolerance in animal or clinical studies. Dornwal is 
relatively free from untoward effects when administered at 


recommended dosages. 
Maltbie Laboratories Division, 
Wallace & Tiernan Inc., Belleville 9, N. J. 


PRURITUS ANI 


Treated Orally with 


Borcherdt’s 


MALT SOUP EXTRACT 


(MALTSUPEX) @ | 
POWDER LIQUID 


shows good results 


colon. Stools and secretions become 
slightly acid rather than strongly alka- 


in 3 days.” 


extract neutralized with 1.5% potassium 
carbonate. Non-habit ferming. Safe 


should allow for carbohydrate content, 
See P.D.R. 


bottles at pharmacies. 
Send for clinical samples 


Borcherdt Company 


217 North Wolcott Avenue, Chicago 12, Illinois, 


Acts by promoting aciduric flora in the @ 


line. Itching and burning usually relieved % 


Consists of non-diastatic barley malt 


for long-term use if neeued. Diabetic § 


Usual dose 2 Tbs. twice a day. Avail- | 
able, liquid and powder, 8 and 16 oz, { 


(1) Brooks, L. H.: Dis. of Colon & Rectum, v..1, no. 5, 1958 im 


WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


are now needed 
$1.50 each for 


Vol. 1, No. 1—July, 1927 

Vol. 1, No. 2—August, 1927 
Vol. 1, No. 5—November, 1927 
Vol. 1, No. 7—January, 1928 
Vol. 2, No. 5—November, 1928 


75¢ each for 


Vol. 52, No. 3—March, 1960 
Vol. 53, No. 1—July, 1960 

Vol. 53, No. 2—August, 1960 
Vol. 53, No. 3—September, 1960 
Vol. 53, No. 4—October, 1960 


appear in later ads. 
Address Journals to: 


E. C. Rosenow, Jr., M.D., 
Executive Director 


Good used copies of the following issues @ 


The above issues will not be purchased .. 
after September 30, 1961, unless they} 


4200 Pine Street Philadeiphia 4, Pa. | 
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Metamine' 


(troinitrate phosphate, Leeming, 10 mg.) 


Sustained 


y 
dilate the 


. coronaries 


In pharmacologic studies 
at Pasteur Institute and 
McGill University, the 
vasodilator activity of 
trolnitrate phosphate 
(Metamine) was found to 
be equal or superior to 
that of nitroglycerin, and 
of much longer duration.’* 


In coronary insufficiency, 
one Metamine Sustained 
tablet q. 12 h. markedly 
reduces the number and 
severity of anginal attacks 
and increases exercise 
tolerance, with virtual 
freedom from nitrate 
side effects and less 
danger of a forgotten 
dose.** Bottles of 50 and 
500 tablets. 


That Leeming Co Src 
New York 17, N. Y. 


1. Bovet, D., and Nitti-Bovet, F.: Arch. 
Internat. de pharmacodyn. et therap. 
83:367, 1946, 2. Melville, K.I., and Lu, 
F.C.: Canad. MAJ. 65:11, 1951. 3: 
Fuller, H.L. and Kassel, L.E.: Antibiotic 
Med. & Clin. Therapy 3:322, 1956. 4. 
Eisfelder, H.W. et al.: J. Am. Geriatrics 
Soc. 8:62, 1960. 


1 tablet all day 


1 tablet all night 
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IN HOSPITALIZED PATIE 


* 


THIORIDAZINE HCI 


provides highly effective tranquilization, 
relieves agitation, apprehension, anxiety ft 


and ‘screens out” 

certain side effects 

of tranquilizers, 

making it 2 ATION 
virtually free of: 23H DICE 
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“The value of the phenothiazines as tranquilizers has been established. [However] many dis- 
tressing side effects have been reported with these drugs.... Thioridazine [Mellaril] is as 
effective as the best available phenothiazine, but with appreciably less toxic effects than 
those demonstrated with other phenothiazines.” 


In Agitated Medical /Surgical Patients—“A new phenothiazine derivative, thiorida- 
zine [Mellaril], was used to treat 71 patients, most of whom were unduly agitated 
and disturbed due to hospitalization for medical or surgical conditions....The 
response to treatment was considered satisfactory in 83.4 per cent of patients....In 
agreement with the published results of other investigators, we believe that thiorida- 
zine shows a greater specificity of tranquilizing action and freedom from serious toxic 
effects when compared with some of the other phenothiazines.”? 


Mellaril is indicated for varying degrees of agitation, apprehension, and anxiety 
in both ambulatory and hospitalized patients. 


SENSITIVITY 


Usual starting dose: Non-psychotic patients — 10 or 25 mg. t.i.d.; Psychotic patients 

— 100 mg. t.i.d. 

Dosage must be indi.idually adjusted until optimal response. Maximum recom- 

— dosage: 800 mg. daily. Supply: Mellaril Tablets, 10 mg., 25 mg., 50 mg., 
00 mg. 


1. Ostfeld, A. M.: baa aie Exhibit, American Academy of General Practice, San Fran- 

Cisco, April 6-9, 1959. 2. David, N. A.; Lo gan, N. D., and Porter, G. A.: Evaluation ? 

New Phenotiiazine, ‘in The’ Hospitalized Patient, A.M. & C.T. 
une 
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The “ANNALS” 


“The most popular journal of 
internal medicine” 


The “ANNALS” is the official journal 
of the American College of Physicians 
serving as the medium for the publication 
of many articles by outstanding contribu- 
tors from all parts of the world, and more 
important papers presented at the Annual 
Sessions of the College. 

The circulation has passed the 24,000 
mark and still growing. The “ANNALS” 
also contains: 

e CASE REPORTS 

e BOOK REVIEWS 

e MEDICAL NEWS 

e EDITORIALS 

e INTERLINGUA SUMMARY 
e ADVERTISING 


PUBLISHED MONTHLY—two volumes 
per annum, starting January and July. 


SUBSCRIPTION RATES—price per an- 
num, net Dea $10.00, United Stetes, 
Canada, Hawaii and Puerto Rico; $7.00 in 
the above countries to bona fide medical 
students, interns, residents and fellows-in- 
training (certified in writing by the institu- 
tions) ; $12.00, other countries; Single copies 
$1.25; current volume when available. 


The American College of Physicians 
4200 Pine Street 
Philadelphia 4, Pa. 


Please enter my subscription to the ANNALS OF 
INTERNAL MEDICINE beginning with the ....... 


Ienclose [] Money Order; Check for $........ 
Subscriptions accepted either on Volume or Annual basis. 
New start January and July. Subscribers claim- 


from their institutions, mentioning inclusive of 
appointments. 


ANNALS VOLUME FILES 


_ BEFORE YOU DECIDE TO BIND 
YOUR ANNALS OF INTERNAL MEDI- 
CINE, CONSIDER THE JESSE JONES 
VOLUME FILE. IT HOLDS AN EN- 
TIRE VOLUME; EACH OF THE SIX 
ISSUES IS READILY ACCESSIBLE. 


@ ATTRACTIVE —Red and green 
Kivar cover looks and feels like 
leather, and the hot-embossed 16- 
carat gold leaf lettering makes it 
a fit companion for your finest 
bindings. 


STURDY — Will support 150 
pounds; no danger of its being 
crushed by heavy books. 


@ EXCLUSIVE — Especially designed 
and produced for the Annals of 
Internal Medicine, and is avail- 
able only from the College. 


@ ECONOMICAL — Sent _ postpaid, 
carefully packed, for $2.50 each, 
3 for $7.00, or 6 for $13.00. 


Clip this coupon today for prompt 
shipment, and order direct from: 


JESSE JONES BOX CORP. 


P.O. Box 5120 
Philadelphia 41, Pa. 


Please send me, postpaid, 
FILES, @ $2.50 each, 
3 for $7.00 or 6 for $13.00. 


Name: 


Address: 


City: 
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avoid the crisis 


in 
= chronic bronchitis 
3 chronic asthma 

emphysema 


Choledyl provides uniformly effective 


bronchodilatation throughout long-term 
therapy. Taken regularly, Choledyl helps 
prevent severe flare-ups in patients with 
chronic respiratory disease (the aging in par- 
ticular) by affording continuous relief from 
debilitating bronchospasm. Gastric irrita- 
tion and other unwanted effects are rare. 


CHOLEDYL 


THE CHOLINE SALT OF THEOPHYLLINE brand of oxtriphylline 


keeps the airways open 


Supplied: 200 mg. tablets (yellow), 
bottles of 100. Precautions: Side ef- 


fects have been minimal but may 
include CNS stimulation or, rarely, 
palpitation. Full dosage information, 
available on request, should be con- 


sulted before initiating therapy. 


MORRIS PLAINS, N.J. 
makers of Tedral Gelusil Proloid Peritrate Mandelamine 
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IN CHRONIC, 
FUNCTIONAL 
CONSTIPATION 


FOR GENTLE, EFFECTIVE LAXATION 


ME LLOYD BROTHERS, INC. 


Cincinnati 29, Ohio 


Doxidan is a safe gentle laxative containing a super 
fecal softener and the mild peristaltic stimulant, dat 
thron. Because the fecal softener is highly effective, 
a subclinical dose of danthron is all that is needed to 
promote easy normal evacuation. Doxidan has been 
shown to be clinically effective in atonic constipation 
caused by previous use of harsh cathartics, during 
pregnancy and the puerperium, and in hemorrhoidal 
and postoperative conditions where avoidance of 
straining at stool is desirable.1:2 

Doxidan effects easy defecation, free of pain, strain 
and cramping.! As a result, “rebound constipation” is 
largely obviated and the tendency toward laxative 
dependency is greatly reduced. 
FORMULA: Each capsule contains 50 mg. danthron 
(1, 8-dihydroxyanthraquinone) and 60 mg. calcium 
bis-(dioctyl sulfosuccinate). 
DOSAGE: Adults and children over 12, one or two 
capsules. Children, age 6 to 12, one capsule. Admin 
istered at bedtime for 2 or 3 days or until bowel move 
ments are normal. Supplied in bottles of 30 and 100 
soft gelatin capsules. : 

1. Beil, A. R. ond Brevetti, R. E.: Manag t of constipation during the 

puerperium, New York State J. Med. 60:2706-2707, September 1, 1960. 
2. McCarthy, E. V.: Calcium bis-(dioctyl sulfosuccinate) in treatment of 
constipation, Clin. Med. 7:2257-2259, November, 1960 
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Anturane 


brand of sulfinpyrazone 


gout 


| the long-term treatment of gout, the value of a 


n of the urate deposits responsible for chronic. 
bility and joint derangement is well established.’ 
inical experience has demonstrated that Antur. 
it only prevents formation of new urate deposits, 
hh sustained therapy, also causes absorption of 
isting tophi.? With reduction in hyperuricemia, 
idence and severity of acute attacks are reduc 
8 mobility of affected tog is improved,* and ling 
joint pain is relieved.24 
1, Seegmiller, J. E., and Grayzel, AL 
2Y0. TF, Burns, J. J., and Gutman, A. Rheu: 
3. Kersiey, G. D., Cook, E. R., and 
4 Gutman, A. B., and YG, T. F.: Bull, 
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Sasingle test: | 
G\" , accurately detects | 
Poccult blood 


regimen... 
In less than one minute HEMOCCULT detect 
the presence of occult blood. Used in testing 
both feces and urine, HEMOCCULT is 
sitive enough to detect occult blood at trace 
amounts of 1:20,000. A compact and con 
venient test, HEMOCCULT can be usedal 
bedside, as well as in the laboratory. Entite 
test procedure requires an inch of fet 
paper, a drop of urine or a smear of feces 
and one or two drops of developer. In 30 
seconds, you can read the results, A 
blue ring means a positive reaction; 
the thickness of the ring indicates, 
the amount of occult blood presefi, 


Supplied: HEMOCCULT test kit contains a roll of guaiac-impregnattd 
test paper for 100 tests in plastic dispenser, one 10 ml. plastic bottled 
developer and directions for use. All in compact carrying cast. 


Literature available‘on 


ties Division, New York 3,N 
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In hypoprothrombinemia 


Rapid action 
Wide margin of safety 
Versatility of administration 


Compatibility 


Low dosage forms 


BRAND OF VITAMIN K, 


rate of absorption faster than menadione or 
derivatives...more potent and lasting effects. 
substantially safer than vitamin-K analogues—no 
kernicterus reported. 

capsules for oral use... fine aqueous dispersion for 
parenteral administration. 

unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


no excess, no waste—packaged for economical 
one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 


utilization is impaired. 


Capsules—5 mg; Ampuls—1 mg/0.5 ce 


ROCHE Division of Hoffmann-La Roche Inc» Nutley 10, New Jersey 


Please Mention this Journal when writing to Advertisers 


@ 
| 
i 
et 
esting * $s 
trace ; ‘ 
: 
ed al . 
ti 
In 30 
Its, A’ = 
cates 
ttle of 
g case. 


ANNALS OF INTERNAL MEDICINE 


INDEX TO ADVERTISERS 
JUNE, 1961 


Geigy Pharmaceuticals, Div. Geigy Chemical Corporation .............+-+-+++++00: 23, 55, 67, 92, 128 
Maltbie Laboratories Division, Wallace & Tiernan, Inc. 2%, 37, 116 
Wm. 8S. Merrell Company, The 62-63, 114=115 
Parke, Davis & Company 58, 86 
Pfizer Laboratories, Div. Chas. Pfizer Co., Inc. 
Roche Laboratories, Div. Hoffmann-LaRoche, Inc. ......... seccceeeeecs 4, 24, 45, 56-57, 88-89, 96, 125 
E. R. Squibb & Sons, Div. Olin Mathi Chemical Corp. ......... .. 12=13, 30, 72-73, 80, 82, 93, 108 
Wallace Laboratories ............. « 16-17, 25, 31, 48, 109, 127 
Wyeth Laboratories .......................... Insert facing 32, 20-21, 33, 75, 76, 77, 78, 84-85, 100-101 


Please Mention this Journal when writing to Advertisers 


{ 
126 June 
a et 
| 
4 
tl 
a 
: 
: Ay 
iw 
\ 


for the 
tense 

and anxious 
patient... 


the only sustained-release tranquilizer 
that does not cause autonomic side reactions 


e SAFE, CONTINUOUS RELIEF of anxiety and tension for 12 hours with 
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for barbiturates. 


Meprospan*400 


400 mg. meprobamate (Miltown®) sustained-release capsules 
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when learning behavior problems 
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intelligence the family 
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e Improves alertness and lengthens 
attention span 


e Facilitates learning and improves 
scholastic performance 


e Improves social adaptability and 
makes for better integration — 
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restlessness, improves family 
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indicated therapy 


Availability 

Scored pink tablets in bottles of 50. 
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WE Staphylococcus resistance to 


benzoate Vancocin has not been 
a clinical problem 

1ens 

Ves 


an important solution 
in the management 
of resistant 
staphylococcus infections 


(vancomycin, 


: Vancocin is bactericidal in readily 

achieved serum concentrations. 

Vancocin is effective against antibiotic- 

resistant gram-positive pathogens. Cross- } 
fori resistance does not occur. 


Vancocin averts the development of anti- 
biotic-resistant organisms. 

Supplied: 

Only as Vancocin, i.V., 500 mg., in 10-cc. 
rubber-stoppered ampoules. Before administra- 

tion, the physician should consult essential in- . 
formation contained in the package. 
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